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(57) Abstract: Selective MMP-13 inhibitors are bicycHc 
pyrmidines of the formula or a pharmaceutically acceptable 
salt thereof, wherein R^ is hydrogen or alkyl; R^, R^, and 
R* include hydrogen, halo, alkyl, C^iCHz)^ aryl; and 
X is O, S, SO, SO2, CH2, C=0, ClIOII, NH, OR NR'. A 
compound of the formula, or a pharmaceutically acceptable 
salt thereof, is useful for treating cancer or aithritis. 
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BICYCUC PYRINDDINE MATRIX METALLOPROTEINASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates to a group of bicyclic pyrimidine derivatives ^ch 
inhibit matrix metalloproteinase enzymes and thus are useful for treating diseases 
5 resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 

BACKGROUND OF THE INVENTION . 

Matrix metalloproteinases (sometimes refeued to as MMPs) are natmally- 
occurring enzjTnes found in most mammals. Over-e)q)ression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues. 

Stromelysin-1 and gelatinase A are members of the matrix 
metalloproteinases (MM?) family. Other members include fibroblast coUagenase 

1 5 (MMP-1 ), neutrophil coUagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysino (MMP-11), matrilysin 
(MMP-7), coUagenase 3 (MMP-13), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J, Shinagawa A. Yamamoto E, and Seiki M., Nature, 

20 1 994;370:61 -65). These enzymes have been implicated with a number of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of connective tissues that results in the disease 
states. 



wo 02/064599 



PCT/1B02/00313 



-2- 

The catalytic zinc in matrix metalloproleinases is typically the focal point 
for inhibitor design. Tht modification of substrates by introducing zinc chelating 
groups has generated potent inhibitors such as peptide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and the natural aidogenous inhibitors 
5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MM? inhibitors have also been used to prevent and treat 
congestive heart failure and other cadiovascular diseases. United States Patent 
Number 5,948,780. 

A major limitation on the use of currently known MMP inhibitors is their 

1 0 lack of specificitN' for any particular enzyme. Recent data has established that 
specific MMP enzymes are associated wifli some diseases, with no effect on 
others. The MMPs are generally categorized based on their substrate ^cificity, 
and indeed the coUagenase subfamily of MMP-1, MMP-8, and 
MMP- 13 selectively cleave native interstitial collagens, and thus are associated 

1 5 only v^th diseases linked to such interstitial collagen tissue. This is evidenced by 

the recent discoven- that MMP- 13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
J. Am. Chem, Soc. 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP-13 reported 

20 A compound named WAY-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT international patent application 
Number WO 01/63244 Al. as allegedly selective inhibitors of MMP-13. Further, 
United States Patent Number 6,008243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has been approved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compounds that are potent and 
selective MMP inhibitors, and that have an acceptable ther2?)eutic ind« of 
toxicit>'/potenc>' to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of this invention is to provide 

30 a group of selective MMP-1 3 inhibitor compoimds characterized as being bicyclic 
pyrimidines. 
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SUMMARY OF THE INVENTION 



This inventioii provides a groiq> of bicyclic pyrimidine compounds that ate 
inhibitois of matrix metalloproteinase enzymes, and especially MMP-13. The 
invention is mote particularly directed to conqjounds defined by Formula 1 



X is O, S, SO, SO2, CHi. C = O. CHOR NH, br NR5; 

Y is 0 or S; 

r1 is H, (0)nCi-C6 alkvl, (0)n substituted Ci-Cs alkyl, NO2, NR5r6, CHO, or 
halo: 

r2, r3, and R* mdependently are hydrogen, halo, Ci-Ce alkyl, substituted 

Ci-Cfi alkyl. C2-C6 alkenvL substituted C2-C6 alkenyl, C2-C10 alkyiQrl, 

substituted C2-C10 alkynyU (CH2)n) OH, (CH2)m O^^, (CH2)ni 
cycloalkyl, (CH2)m substituted cycloalkyi, CHOH (CH2)m aryl, CHOH 
(CH2)in substituted aryl. CHOH (CHjhn heteroaryl, CHOH iCO^hn 
substituted heteroar>l. (C02)n(CH2)ni aryl, (C02)n(CH2)m substituted 
aiyl, (C02)n(CH2)in heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)in carbocycle, (C02)n(CH2)iii substituted carbocycle, 
(C02)n(CH2)m heterocycle, (C02)n(CH2)in substituted beterocycle, 
(C02)n(CH2)in NR5r6, CH(Ci-6 alkyl)-aryl, (CH2)mN(H) C(«=0)aiyl, 




Y 



or a pharmaceutically accq)tabie salt thereof, 
wherem:. 

" — " is absent or is a bond: 
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(CH2)ni-S(Q)0.2-(CH2)n-ayl. CH(Ci-C6 alkyl)-substituted aryl, 
(CH2)inN(H) C{-0) substituted aryl, (CH2)m-S(0)o.2-(CH2)n substituted 
aryl, 

C(=0)N(R5)-(CH2)m aiyl, C(=0)N(R5HCH2)ni substituted aryl, 

C(=0)N(R5HCH2)m heteroaryU C(=0)N(R5HCH2)ni substituted 
heteroaryl, C^-(CH2)m aryl, CsC-(CH2)m substituted aryl. 
OC.(CH2)m-heteroaryl, CsC-(CH2)m substituted heteroaryl, 
OC-(CH2)ni carbocycle, C^-(CH2)m substituted carbocycle, 

(CH2)ni-0-aryl (CH2)m-0-substituted aryl, (CH2)in C0R5. 

NH 
I 

(CH2)m CONR5r6, (CH2)m CNR5r6 



15 (CH2)niCNR5R6 

or(CH2)inC02R5: 
m is an integer from 0 to 6: 

r5 and independently are liydrogen, Cj-Cg alkyl, substituted Ci-Cg alkyl, 

(CH2)in aryl, (CH2)ni substituted aryl, (CH2)in heteroaryl or (CH2)m 

20 substituted heteroarv'l, or and R^ are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroaioms independmtly selected form 0, S, andNR^, 
wherein r2 is as defined above and; 

25 n is 0 or 1 ; with the proviso that r2 and R"^ are not both selected Jfrom hydrogen 
andCi-C6 alkyl 

Preferred compounds have Fonnula I wherein X is S, SO, or 802, ^ Y» 
r1,r2 R3,andR4 are as defined above. 

Preferred compounds have Fonnula I wherein r2 and R^ are not H. 
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More prefeixed compounds have Formula I vAimm r3 is H or fluoro, and 
both R2 and are not H. 

Further preferred compounds of Formula I have equal CO2 aryl or 
CP2 heteroaryl, wherein aryl and heteroaryl may be unsubstituted or substituted 
5 A preferred groiq) of compounds have Formula n 




n 



wherein r1, R2, r3, r4, and X are as defined above. Preferred compounds are 
those wherem R1 is H or CH3, R2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroar>'L wherein the aryl and heteroaryl groups 
10 are unsubstituted or substimted, and is H or fluoro. Also preferred are amides, 
i.e., compounds 

O 
I 

wherein r2 is (CH2)n) CNR5r6. 
15 A fiirther preferred group of compounds have Fonnula III 




m 



o 



v^erein , R2, r3, and R^ are as defined above. Especially preferred 
compounds are those where r2 is CO2CH2 aryl, CO2CH2 heteroaryl, CONHCH2 
aryl, or CONHCH2 heteroarj'l, wherein the aryl and heteroaryl groups are 
20 unsubstituted or substituted, r3 is H, and R^ is CH2 aryl, CH2 substituted aryl, 
CH2 heteroaryl, or CH2 substituted heteroaryl 
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More preferred is a compound of Formula m, or a pharmaceutically 
acceptable salt thereof, selected from: 

6-Ben2yl-8-methyl.5,7-dioxo.6J-dihydro-5H-thia2olo[3^-^^ 

2-carbothioic acid benzylamide; and 
5 6-BenzyI-8-methyl-5,7Hiioxo-6J-^ydro-5H-tWaz»lo[3,2H:]p^^ 

2-^carbolhioic acid 4-meflioxy-benzylamide. 

Also more preferred is a compound of Formula III, or a pharmaceutically 
acceptable salt thereof, named: 

6-Benzyl-2-(3-phenyl-propionyl)-tUazolo[3^-c]pyriinidine-5,7^^^ 
1 0 6-Benzyl.8-methylo J-dioxo-6,7-dihydro-5H-thiazolo[3^<]pyrim^ 

2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methYl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-:carboxylic acid (piperidin-4-ylmethyl)«amide hydrochloride; 

Also more prefeired is a compound of Formula III, or a pharmaceutically 
15 acceptable salt thereof, selected from: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-allyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[32-c]pyrimidine-5,7-dione; 
20 6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[34-c]pyrimidme-5,7-dione; 

and 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-propyl)-thia2olo[3^-c]pyrimidine- 
5,7-dione. 

Sdll another preferred group of compounds have Formula IV 



25 




IV 



o 

wherein , R^, r3. and R^ are as defined above. 

More preferred is a compound of Formula IV, or a pharmaceutically 
acceptable salt thereof, selected from: 
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6-Benzyl-8-metbyl.5,7-<fidxo-6J-<iihydr()-5H-K)xa2olo^^ 

2-carboxylic acid benzyl ester, and 

6-Benzyl-5,7siioxo-6,7-dihydio-5H-oxa2olo[3^-^]pyr^ 

2-carboxylic acid benzyl ester. 

. Also more preferred is a compound of Fonnula IV, or a phannaceutically 

acceptable salt thereof^ selected from: 

6-Benzyl-5J-dioxo-6J-dibydro-5H-oxazolo[3,2-c]pyTixnidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydio-5H-Kjxazolo[3^<^^ 

2-carboxylic acid 4-methoxy-benzylaniide; 

6-Benzyl-8-methyI-5J-dioxo-67-dihydn)-5H-oxazolo[3^-c]pyrim 

2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-oxazolo[3^-c]pyrimidine- 

2-carboxylic acid (ben2o[L3]dioxolo-ylmethyl>ainide. 

Other preferred invention compounds have Formula V 



G 

wherein is hydrogen, (0)n Cj-Cg alk>l or (0)n substituted Cj-Cg alkyl, R2 is 
c62(CH2)ni ar>'L C02(CH2)in substituted aryl, 

NH 



r4 is (CH2)ni C02R^ (CH2)m CONR5r6 (CH2)m CNR5r6 CHOH 
(CH2)m arvL CHOH (CH2)in substituted aryl, CHOH (CH2)in heteroaiyl, 
CHOH (CH2)in substituted aryl. Preferred compounds of Formula V are 
those wherein m is 0 or 1 . 

Also preferred are 23-dihydro compounds of Formula VI: 



R 



R' 




V 
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VI 



wherein R' , R^, r3, r4, Y, and X are as defined above. 

More preferred is a compound of Formula VI, or a phannaceutically 
acceptable salt thereof, selected fh)m: 
5 6-Benzyl-8-methyl-5,7Kiioxo-l,5,6,7-tetrahydro-miidazD[I^- 
c]pyrimidine-2-carboxyIic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-Benzyl- 1 ,8-dimethyl-5 J-dioxo- 1 ,5,6 J-tetrahydro-iniidazo[l ^- 
c]pyrimidine-2-carboxylic acid (benzo[l J]dioxol-5-yhnethyl)-amide; 

6-Benzyl- 1 ,8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo[l ^- 
1 0 c]pyrimidine-2-carbox>'lic acid benzylamide; 

6-Benzyl-l,8-dunethyl-5,7-dioxo*L5,6,7-tetrahydro-inudazo[l^- 
c]p>Tiniidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl- 1 -methyl-5.7-dioxo- 1 ,5,6,7-tetrahydro-imida2o[ 1 ^- 
c]pyrimidine-2-carbox>'lic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy.ben2>1)-l-methyl-5J-dioxo-l,5,6,7-tetrahydn)-imida2o[l^' 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; and 

6-(4-Methoxy.ben2>'l)-L8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro- 
imidazo[l,2-c]p>Timidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide. 

Also more preferred is a compound of Formula VI, or a phaimaceutically 
20 acceptable salt thereof, selected from: 

6-i3enzyl-5,7-dioxo-2J.6,7-tetiahydro-5//-thiazolo[3;2-c]pyriniid^ 
2-carboxylic acid benz>'l ester 2.3-Dihydroxypropionic acid benzyl ester; 

6-Benzyl-5,7-dioxo-2.3,6J-tetrahydro-5H-thia2olo[3;2-c]pyrimidine- 
2-carboxylic acid p\'ridin-4-ylmethyl ester hydrochloride; 
25 6-Benz\i-h5.7-trioxo-123,5,6,7-hexahydro- 

l/*nhiazoIo[3,2-c]pyrimidine-3-carboxylic acid benzyl ester; and 

6-Benzyl-l ,8-dimethyl-5,7-dioxo-l ,5,6,7-tet^ahydro-imidazo- 
[lJ2-c]pyri^lidine-2-ca^boxylic acid 4-methoxy-benzyl ester. 
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Also mare preferred is a compound of Fomiula VI, or a phaimaceuticaDy 
acceptable salt thereof; named 6-benzyl-3-ethoxy-2>dihydro-oxazolo[3> 
c]pyrimidine-5,7-dione. 

Sulfoxides and sulfones of Fonnula VII 



5 




vn 



also are preferred, wherein , R2, r3, and are as defined above. 
Preferred is a compound of Formula I of Fonnula VIII 

r1 




vm 



or a phannaceutically acceptable salt thereof, wherein: 
Rl is H. CH3, CH2OR or CHO: 

r2 is (C02)(CH2)m ar>'l. (C02)(CH2)ni substituted aryL (C02)(CH2)ni 
heteroaryl, (C02)(CH2)in substituted heteroaiyl, 

C(=0)N(R5)-(CH2;m-aO-i» C(=0)N(R5HCH2)in substituted aryl, 
C(0)N(R5HCH2)in heteroar>'l. C(=0)N(R5)-(CH2)in substituted 
heteroaiyl, CsC-(CH2)inaryL CsC-(CH2)in substituted aryl, 
C^-{CH2)ni heteroar\'l. or C=C-(CH2)ni substituted heteroaiyl, wherein 
r5 is hydrogen or methyl: 
r3 is hydrogen or iluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyU Cj-Cg alkyl, substituted C1-C6 
alkyL C2-C10 alknyi, substituted C2-C10 alkynyl, (CH2)mCOR5, 
(CH2)mS(0)o.2-(CH2)naryl. C(K))N(R5).CH2)n,aiyl, (CH2)m-0-aryl, 
(CH2)inS(0)o.2-(CH2)n substituted aiyl, C(-0)N(R5KH2)nj substituted 



10 



15 



20 
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aiyl. (CH2)m-0^*«^t«^ (C02)n(CH2)m (C02)n(CH2)m 
substituted aiyl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted 
heteroaryl, (C02)n(CH2)m carbocycle, or (C02)n(CH2)in substituted 
carbocycle, wherein 
5 nisOorl; 

m is an integer of from 0 to 6: and 

r5 is as defined above for Formula 1. 

More preferred is a compound of Formula Vm, or a phaimaceutically 

acceptable salt thereof, herein: 
10 isHorCHs; 

r2 is C(=0)N(R5HCH2)ni aryl C(=0)N(R5HCH2)ni substituted aryl, 

C(=0)N(R5HCH2)m heteroaryl, C(-0)N(R5HCH2)m substituted 
heteroar>'h CHC-(CH2)inaryl, C=C.(CH2)ni substituted aryl, 
CHC-(CH2)in heieroar\'L or CsC-(CH2)in substinited heteroaryL \*erein 
15 r5 is H or methyl; 

r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)mar>'l (C02)n(CH2)in substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n(CH2)in substituted heteroaryl, (C02)n(CH2)m 
carbocycle, or (C02)n(CH2)ni substituted carbocycle, wherein: 
20 nisOorl,and 

m is an integer of from 0 to 6. 

Still more preferred is a compound of Fonnula VIII, or a pharmaceutically 

acceptable salt thereof, wherein: 

r1 isHorCHs; 

25 R2 is CsCKCH2)maiyl CHC.(CH2)m substituted aryl, C^-iCHjhn heteroaryl 
or OC-(CH2)in substituted heteroaryl, wherein: 

m is 1; 

R3 is hydrogen or fluoro; and 
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R4 is (C02)ii(CH2)maryl, (COM^^Thn substituted aryl, (Cp2)n(CH2)in 
heteroaiyi, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)mcarbocycle, or (C02)n(CH2)mSi*stituted carbocycle, 

wherein n is 0 and m is 1 . 

Also still more preferred is a compound of Foraiula Vm, or a 
pharmaceutically accepUble salt thereof, wherem: 
RjisHorCHs; 

R2 is C(=0)N(R5KCH2)maryl> C(0)N(R5HCH2)mSubstituted aiyl, 

C(=0)N(R5HCH2)inheteix)aiyl, or C(«0)N(R5HCH2)mSubstituted 
heteroaryl, 

wherein m is 1 and r5 is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)niaryl, (C02)n(CH2)mSubstituted aryl, 

(C02)n(CH2)mheteroaryL (C02)n(CH2)mSubstituted heteroaryl, 
(C02)n(CH2)incarbocycle, or (C02)n(CH2)mSubstituted carbocycle, 
wherein n is 0 and m is 1 : 

Still more preferred is a compound of Formula VIII, or a pharmaceutically 
acceptable salt thereof, selected from: 

4-[8.Metiiyl-5J-dioxo-2-(3-phenyl-prop-l.ynyl>7H.tiuazolo[3,2- 

c]pyrimidin-6-ylmethyl] -benzoic acid; 

4_(2-[3-(4.Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7.dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl} -benzoic acid; 

4.{2-[3-(4-Fluoro-phenyl).prop-l-ynyl]-8-methyl-5,7-4ioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl}-benzoicacid; 

4-{2-[3-(3-Meihoxy.phenyl)-prop-l-ynyl]-8-metiiyl-5,7-^oxo-7H- 
thia2olo[3>c]pyrimidin-6-ylmethyl}-benzoic acid; 

4-(2-[3-(3,4-Difluoro-phenyI)-prop-l-ynyl]-8.methyI-5,7-^oxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoicacid; 

6-Benzyl-8-methyl-2-(3-pyTidin-4-yl-prop-l-ynyl>thiazolo[3,2- 
c]pyTimidine-5,7-dione; 
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6-(3,4-I)ichloro-ben2yl>8-methyl-2K^^^ 
thiazolo[3^-c]pyriinidine-5,7-dione; 

6-(3,4-r)ichloro-benzyl)-2-[3K2-methoxy-pyridii^ 
methyl-tiiiazolo[3^-c]pyriinidme-5,7-dioiie; 

6-Benzyl-8-metbyl-2-phenyIetbynyl-thiazolo[3^-c]p3^ 

6-(4-Bromo.benzyl)-2.[3-(3rmethoxy-phenyl)-prop-l-y^^^ 

thiazolo[3y2-c]pyrimidine-5J-dione; 

4^{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-57-dioxc)-TO^ 

thiazolo[3^-c]pyriinicim-6-ylmethyI}-beiizene^ 

4-{2-[3-(3-nuoro-4-methoxy-phenyl)-prop-l-ynyl]-8-methy^ 

7H-thiazolo[3^-c]pyriinidb-6-ylmethyl}-benzoicacid^ 

6-(4-Fluoro-benzyl>8-niethyl-2-(3-phenyl-prop-l-ynyl>thiaM^ 

c]pyriniiciine-5 ,7-dione; 

6-Ben2yl-8-methyl-2-(3-phenyl-prop- 1 -ynyl>thiazolo[3^-c]pyrimidme- 

5,7-dione; 

6K3,4«Dicmoro-benzyl^2-[3K3-methoxy-phenyl)-prop-l-ynyl]-8-methy^ 

thia2olo[3^-c]pyTiinidine-5 ,7-dione; 

6K4«Methanesulfonyl-ben2yl)-8-methyl-2-(3-pyridin.4-^^ 

thiazolo[3^-c]pyTimidine-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 

thiazolo[3^-c]pyrimidin-6-ylmethyl}-benzonitriIe; 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 

c]pyriniidin-6-ylmethyl]-benzoic acid: 

2-[3<3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(2H-tetr^ 

benzyI]-thiazolo[3;2-c]pyrimidine-5,7-dione; 

6'Benzyl-2-[3-(3-methoxy-phenyl)-prop.l -ynyl]-8-meth^ 

c]pyrimidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyl-prop-l-ynyl)-th2azolo[3^-c]py^ 

5,7-dione; 

243-(3-Methox\-.phenyl>prop-l-ynyl]-8-methyl-6-[4-(mo^^^ 

carbonyl)-benzyl]-thiazolo[3 ^-c]pyriinidine-5,7-dione; 

8-Methyl-6-[4Kmorpholine-4-sulfonyl).benzyl]-2<3-pyrid^ 

ynyl)-thiazolo[3^-c}pyrimidine-5,7-dione; 
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2-[3<4.Fluoro-phenyl)-prop-l-ynyI]-8-methyl^2-oxo-ffl^ 

beiizopyiOT-6-ylmethyl>thiazolo[3^'<3p|^^ 

2-[3<3-Methoxy-phenyl)-prop-l-ynyI]-8.methyl-^K)x^^ 

benzopyian-6-ylmethyl)-thia2olo[3^-^]pyrimidm^ 
5 4-[8-Methyl-5,7Kiioxo-2K4-phenyI-but-l-ynyl>7H-t^^ 

c]pyriinidin-6-ylniethyl]-beiizoic acid; 

4-[8-MethyI-5J-dioxo-2K6-phenyl-hex-l-ynyl>7H^tbia2ol^ 

c]pyiiniidiii-6-ylinetbyl}-benzoic acid; 

4-[8-Methyl-5J-diox(>-2K5-phenyl-pent-l-ynyI)-7H-thia2olo[3^- 
c]pyiimidiii-6-yImethy]]-benzoic acid; 

4-[8-Methyl-5jKiioxo-2-(7-phenyl-hept-l-ynyl)-7H-thia2olo[3 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

(4-(2-[3-(3,4-Difluoro-phenyI)-prop-l-ynyI]-8-methyl-5J-dioxo-7H- 
ihiazolo[3,2-c]pyrimidin-6-ylinethyI}-phenyl)-acetic acid; 

6-(3-Fluoro-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thiazolo 
c]pyriinidine-5,7-dione: 

6-(3.4-Difiuoro-benz>'I)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyi)- 
thia2olo[3^-c]pyiiinidine-5.7-dione; 

6-(3-Fluoro-benzyl>2-[3-(2-methoxy-pyridin-4-yl)-prop-l-ynyI]-8- 
methyl-thia2olo[3J2-c]pyrimidme-5,7-dione; 

[3-(8-Metiiyl-5J-dioxo-2-phenylethynyl-7H-thiazolo[3^K:]pyrimidin-^ 
ylinethyl)-phenyl]-acetic acid: 

6K4-Bn)mo-benz>i)-2-[3-(4-fluoro-3-methoxy-phenyl>prop-l-ynyl]^^ 
methyl-thiazolo[3^-c]p\Timidine-5J-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[32-c]pyrimidin-6-ylmethyl}-N.N-<iimethyl-beaM 

4- {2-[3-(3-Fluoro-4-methoxy-phenyl)-pn)p-l -ynyI]-8-inethyl-5,7-dioxo- 
7H-thiazolo[3^-c]pyrimidin-6-yimethyl}-cyclohexanecaiboxylicad(^ 
6-(3,4-Difluoro-benzyl)-2-[3-<3,4-difluoro-phenyl>prop-l-ynyI] 
thiazolo[3^-c]pyrimidine*S,7-dione; 

4-[8-MethyJ-5J-^ioxo-2-(3-phenyl-prop-l-ynyl)-7H-thia2olo[3^- 
c]pyriniidin-6-yimethyI}-cyclohexanecaifooxylic acid; 
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2-CWoro-4-{2-[3-(3-methoxy-phrayl>piop-l-ynylh^ 
7H-thiazolo[3^-c]pyriiiiidin-6-ylmefliyl}-bei^ acid; 

2-[3K4-Fluoro-phenyl>prop-l-ynyl]-6-(4-meflianesu^^ 
methyl-tfaiazoIo[3,2<]pyrimidine-5,7-dione; 
5 4-{2-[3-(4-Fluoro-3-methoxy-phenyl)-pxop-l-ynyl]-^^ 
7H-thiazolo[3^-c]pyrimidin-6-ylmefliyl}-ben^ 

(3-{243-(4-FIuoro-3-methoxy-phenyl)-prop-l-ynyl]-8-methy]-^ 
7H-thiazolo[3>c]pyiimidin-6-ylmethyl}-phenyl)-ac^^ acid; 

(4-{2.[3<3-Methoxy-phenyI>prop-l-ynyl]-8-metlvl-57-^ox 
10 thia2olo[3^K:]pyrimidin-6-ylmethyI}-phenyl)-aceticacid; 

6-(3 ,4.Difluoro-benzyI)-8-methyl-2-(3-phenyl-prop- 1 -ynyI)-thia2olo[3^- 
c]pyrimidme-5,7-dione; 

2-[3-{3-Methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-6-[4.(thiomoiphoiine-4- 
carbonyl)-ben2yl]-thiazolo[32-c]pyrimidine-5,7-dione; 
1 5 8-MethyU2-(3-pyridin-4-yI-prop-l -ynyl)-6-[4Kthiomorphoiine-4- 

sulfonyl)-ben2yl]-thiazolo[32-c]pyrimidine-5,7-dione; 

2-[3^4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl3-8-methyl-6-(2-oxo-2H-l- 
ben2opyran-6-ylinethyl)-thiazolo[3^-c]pyrimidine-5,7-dione: and 

2-[3-(3-Methoxy-4-inethyl-phenyl)-prop-l -ynyl3-8-methyl-6-(2-oxo-2H-l- 
20 benzopyran-6-ylmethylHhia2olo[3J-c]pyrimidine-5,7-dione. 

Also still more preferred is a compound of Formula VIII, or a 
phannaceutically acceptable salt thereof, selected from: 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidine-2- 
carboxylic acid benzylamide: 
25 6-Ben2yl-5J-dioxo-67KUhydro-5H-thia2olo[3^-c]pyriniidine-2- 
carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrinudine-2- 
carboxylic acid (p>Tidin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3>c]pyrimidine- 
30 2-carboxylic acid 3*f]uoro-benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid benzylamide; 
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6-(3,4-Dichloro-benzyl>5,7^c>xo^,7-dihydn)-OT^ 
c]pynmidizie-2-carboxylic acid bens^lamide; 

6-(4<:moro-ben2yl>5J-dioxo-6,7-dihydro-5H-tbiazo^ 

2-carboxylic acid benzyiamide; 
5 6<4-CWoro-benzyI)-5J-dioxo-6,7-dihydro-5H-thiaTO 
2-carboxylic acid 3,4-dichlorD-ben2ylainide; 

5J-Dioxo-6-pyridin-4-ylmethyl-6J-dihydro-5H-tiiiazolo[3^^ 
c]pyriinidine-2-caiboxylic acid benzyiamide hydrochloride; 

6-Ben2yl-8-methyl-5J-dioxo-6J«^ydn>-5H-thiazolo[3^-c]p^^ 

] 0 2-carboxylic acid benzyiamide; 

6-Benzyl-8-methyl-5,7-dioxo-67-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid 4-methoxy-benzylamide; 

6-Ben2yI-8-methyI-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carbozylic acid 3,4-dichIorobenzylamide; 
15 6-Ben2yl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-amide hydrochloride; 

6-BenzyI-8-methyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid 2,4-dichloro-benzylamide; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thiazolo[32-c]pyrimidine- 
20 2-carboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-cJpyrimidiiie- 
2-carboxylic acid 4-fluoro-ben2ylamide; 

6-Benzyl-8-formyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxy-benz\'lamide: 
25 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrunidu^ 
2-carboxylic acid (lH-indol-5-ylmethyl>amide; 

6-Benzyl-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-caiboxylic acid (thiazol-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydiD-5H-thia2olo[3;2<]pyrimidine- 
30 2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyI-5J-dioxo-6,7.dihydro-5H-thia2olo[3^-c]pyrimidiiie- 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-metfiyl-5jKiioxo-6J-dihydio-5H.thiazolo[^ 
2-carboxylic acid (6-niethoxy-pyridin-3-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydn>-5H-thi^ 
2-carboxylic acid (iinidazo[2,l-bJthia2ol-6-yhnethyl)-amide; 
5 6-Bexizyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2<]pyrim 
2-caiboxyiic acid (l-methyHH-pyrazol-4-ylmethyl)-amide; 

6-Ben2yl-8-methyl-5,7-dioxo-6jMiihydro-5H-thiazolo[3^-c]pyrim 
2-carboxylic acid (6-inethyl-pyridin-2-ylmethyl>ainide; 

6-BenzyI-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyr^ 
1 0 2-carboxyiic acid (2, 1 ,3-benzothiadiazoI-5-ylmetfayl)-amide; 

6-Benzyl-8-me%loJ-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrim 
2-carboxylic acid S.A-difluoro-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyTimidin 
2-carboxylic acid (pyridin-3-ylmethyl)-ainide: 
15 6-Beiizyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrixmdine 
2-carboxylic acid (pyridin-3-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-inethyl-5 .7-dioxo-6,7-dihydro-5H-thiazolo[3 ^-c]pyrimidine- 
2-carboxylic acid 3-fluoro-4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriinidine- 
20 2-carboxyIic acid (pyridin-2-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-67-dihydro-5H-thia2olo[3^-c]pyriinidi^ 
2-carboxylic acid 4-methyl-benzylamide; 

6-Benzyl-8-methyI-57-dioxo-67-dihydro-5H-thiazolo[3^-c]pyrimidiiie- 
2-carboxylic acid 4-trifluoromethyl-ben2ylamide; 
25 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidii^ 
2-carboxylic acid 4-chloro-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydK>-5H-thiazolo[3^-c]pyriinidiiie- 
2-carboxyiic acid 4-trifluoroinethoxy-benzyIainide; 

6-Be]izyI-8-methyl-S,7-dioxo-6J-dihydro-SH-tfaiazolo[3^<]pyrinuc^ 
30 2-carboxylic acid (2-methyl-thiazo]-4-ylinethyl)*aznide hydrochloride; 

4-[2-(4-Methoxy-benzylcarbainoyl>8-inethyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyriiiiidin-6-ylinethyl]-benzoic acid; 
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4-[2-(4-Mettioxy-beiizylcaibamoyl)-8-methyl-5jHlio 
c]pynixiidm-6-ylmetfayI]-bexizoic acid Sodium salt; 

4-[2-(4-Methoxy-benzylcarbamoyl>8-methyl-5,7KUoxcHTO 
c]pyrimidin-6-ylmetbyl]-bexizoic acid 2-dime(faylamino-ethyl ester hydrochloride; 
5 4-[2-(4-Fluoro-benzyicarbamoyl>8-methyl-5J-^oxo-7H-thia2olo[3^- 
c]pyrimidm-6-yhnethyl]-benzoic acid; 

4-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyiimidin-6-yimethyI}-benzoic acid Sodium salt; 

4-[2-(4-nuoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
1 0 c]pyiimidm-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazDlo[3^- 
c]p>Timidin-6-ylmethyl]-benzoic acid 2-dinjethylamino-ethyl ester hydrochloride; 

4-{8-Methyl-5J-dioxo-2-[(pyridin-4-ylmethyl>carbamoyl]-7H- 
thia2olo[3-2»c]pyriinidin-6-ylmethyI}-benzoic acid trifluoro-acetic acid salt; 
1 5 4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 

thia2olo[3^-c]pyrimidin-6-y]methyl}-beiizoic acid 2-dimethylamino-etbyl ester 
dihydrochloride; 

8-Methyl-6-(2-methyl-thia2ol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carbox>'iic acid 4-fIuoro-ben2ylamide; 
20 2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3y2-c]pyrimidin-6-yhnethyl]-benzoic acid methyl ester; 

8-Methyl-5,7-dioxo-6.(2H-tetra2ol-5-yhnethyl)-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fIuoio-benzylamide; 

8-Methyl-5J-dioxo-6-tWa2ol-2-ylmethyl-6J-Kiihydro-5H-thiaz^ 
25 c]pyrimidine-2-carboxylic acid 4-fluoro*benzylamide hydrochloride; 

4-[2K4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin*6-ylmethyI]-2-methyl*benzoic acid methyl ester, 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyI]-2-methoxy-benzoic acid methyl ester; 
30 6-(4-Huoro-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,^^ 
c]pyiimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
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6-(4-CWoio-ben2yl)-8-mctbyl-5,7-dioxo-6,7-dihydr^ 
c]iiyriniidine-2-caiboxylic acid (pyridm-4-ylniethyl)-aiiiide hydrochloride; 

8-Methyl-6-[4-(moipholine-4H:arbonyl)-benzyI]-5,7-dio 
5H-thia2olo[3^-c]pyrimidine-2-caiboxylic add (pyridiii-4-ylmetii3d>ainide 

S hydrochloride; 

{5-[2-(4-Fluora-benzylcaibamoyl)-8-methyl-5J-di0XO-7H-lhi^ 

c]pyriimdin-6-yhnethyl]-isoxazol-3-yl}-carbaxnic acid methyl ester, 

8-Methyl-5J.dioxo-6-[4-(2H-tetrazol-5-yl^benzyl]-6J-di^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-iluQn>-ben^laniide; 
1 0 8-Methyl-6-[4KmoiphDline-4-cari)onyl)-beiizyl]-5 J 

5H-thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fliioro-beii2ylainide; 

6-(6-Fluoro-quinolin-2-yhnethyl>8-methyl-5,7-dioxo-6,7-da 
thiazolo[3 ^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

2-[2-(4-Fluoro-ben2ylcarbanioyl)-8-'methyl-5,7-dioxo-7H-thiazolo[3^- 
1 5 c]pyriiiiidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxyiic acid methyl ester, 

6-But-2-ynyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriniidine-2-carboxylic acid 4-fluoro-benzylainide; 

8-Methyl-5J-dioxc>-6-C2-oxo-2H-l-benzopyran-6-ylmethyI>6J-di^ 
5H-thiazDlo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
20 6-(4-Methanesulfonyl-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrinudine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

6-(3-Cyano-benzyl)-8-inethyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-cart)0xylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-inethyl-5,7-dioxo-6,7-di^ 
5H-thiazolo[3^-clpyriinidine-2-carboxyiic acid (pyridin-4-ylmethyl)-ainide 
hydrochloride; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-ben^l)-6,7-dihydro-^ 
c]pyriinidine-2-carboxylic acid (pyridiD-4-ylineftyl}-ainide hydrochloride; 
30 6-(4.Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxyIic acid (pyridin-4-yiinethyl)-aniide hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydn>-5H- 
thiazolo[3^-c]pyrimidme-2-cari>oxylic acid 4-fluoro-beii2ylamide; 
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8-Methyl-5,7-dioxo-6-(l-iihenyl-ethyl)-6J-dih 
c]pyri2mdi2ie-2-carboxylic acid 4-fluon>-benzylaini(le; 

8-Methyl-5,7-dioxo-6K2-phenylmethanesidfonyl-ethyl)^^ 
tfaiazolo[3^-c]pyiimidme-2-carbo)cylic acid 4-fiuoro-benzylamide; 

6-(5-Cyano-pentyl)-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid 4*fluoro-benzylamide; 

6-(E)-But-2-enyl-8-methyl-57-dioxo-6,7-dihydr6-5H-thiazolo[3;2- 
c]pyTimidine-2-carboxylic acid 4-fluorD-beiizylamide; 

8-Methyl-5,7-dioxo-6-(E)-pent-2^yl-6,7-dihydiX)-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3^- 
c]pyriniidine-2-carboxyIic acid 4-fluoro-benzylainide; 

6-(2-Beii2enesulfonyl-ethyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3 J2-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-( 1 -Ethyl-propyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tliiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(2-Ben2enesulfonyl-ethyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3-2-c]pyriinidine-2-carboxylic acid 4-fluoro-ben2ylainide; 

8-Methyl-6-(3"methyl-but-2-enyl)-5J-dioxo-6J-dihydro-5H-thia^ 
c]pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-[2-(4-Fluoio-benzenesulfonyl)-ethyl]-8-methyl-5J-dioxo-6J-Kiihydi^ 
5H-thia2olo[3^-c]pyriinidine-2-carboxylic acid 4-fluorD-benzylamide; 

6-[3-(4-Fluoro-phenyi)-3-oxo-propyI]-8-methyI-5,7-dioxo-6,7siihydio- 
5H-thiazolo[3^-c]pyriniidine-2-carboxyIic acid 4-fluorD-benzylamide; 

6.(2-Beiizoylamino-ethyl)-8-methyl-5,7-diox(>-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylainide; 

8-Methyl-5J-dioxo-6-(2-phenoxy.ethyl)-6,7-dihydro.5H-thi 
c]pyriinidine-2-carboxylic acid 4-fluoro-beiizylamide; 

6-(3,4-Dichloro-ben2yl)-5,7-dioxo-6,7-^ihydro-5H-thiazolo[3^- 
c]pyriiiudine-2-carboxylic acid 4-methoxy-benzylamide; 
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6<4.Cyano-ben2yl)-8-methyl-5,7Htioxc>^,7-da 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-<iihydro-5H-thiazolo[3^^^ 
2-caiboxylic acid 3-methoxy-benzylainide; 
5 6-Benzyl-8--methyl-5,7-dioxo-6J-^ydro.5H-th^ 
2-caiboxyIic acid (tetrahydro-fiiran-2-yImethyl)-amide; 

6-Ben2yI-8-methyl-5JKiioxo-6J-Kiihydro-5H-thiaM^ 

2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7Kiioxo-6J-dihydn)-5H-thiazolo[3^<] 
1 0 2-carboxyiic acid S-fluoro-benzylamide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydK)-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid 3-fluoro-benzylainide; 

6-(3,4-Dichloro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
tfaiazolo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 
1 5 6-(3 ,4-Dichloro-benzyl)-8-methyl-5 ,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methyl-ben2ylainide; 

8-Methyl-5,7-dioxo-6-p\Tidin-4-ylinethyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxyIic acid benzylamide; 

6-Benzyl-8-methyl-5J-dio\o-6J-dihydro-5H-thia2olo[3^-clpyrimidine. 

20 2-carboxylic acid (pyridin-4-ylmethylVamide: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxyIic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-benzylV8-methyl-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-methoxy-benzylamide; 
25 8-Methyl-5,7--dioxo-6-p\Tidin-4-ylmethyl-6,7-dihydr()-5H- 

thia2olo[3^-c]pyriniidine-2-carboxyIic acid 4-methoxy-benzylamide; 

6-Benzyl-8^methy]-5J-dioxo-6J-dihydro-5H-thia2Dlo[3^-c]pyrimid^ 
2-carboxylic acid 3,4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-benzyl)-8-metbyl-5J-dioxo-6J-dihydrD-5H- 
30 thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-ben2ylamide; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 
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6-(4-DimediylsulfemoyI-ben2yl>8-metbyl-5J-^ 
thiazolo[3^-c]pyiiinidine-2-carboxylic acid 3,4-diinethoxy-benzylaiiiide; 

8-Methyl-5,7-dioxo-6-pyridmo-ylmethyl-6J-^ 
tMazolo[3^-^]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 
5 8-Methyl-5J-dioxo-6-pyridin-2-ylmethyl-6J-dihydio-5H^ 

thiazolo[3 J-c]pyiiniidine-2-carboxylic acid 3,4-dimethoxy-benzylaniide; 

6-BenzyI-8-methyl-5J-<iioxo-6J-dihydio-5H-thiazolo[3^-c^^ 
2-carboxylic acid 3-methoxy-ben2ylamide; ' 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
1 0 thiazolo[3 ^-c]pyrimidine-2-carboxylic acid 3-niethoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-57-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (benzo[13]dioxol-5-yiinethyl> 
amide; 

6-Beiizo[13]dioxol-5-ylmethyl-8-methyl-5J-diox(>-6,7-dihydro-5H^ 
1 5 thiazolo[3.2-c]pyrimidine-2-carboxylic acid (ben2o[l 3]dioxol-5-ylmethyl)- 
amide; 

6-Benzy]-8-methyloJ-dioxo-6.7-dihydro-5H-thiazolo[3^-<:]p3ranidine- 
2-carboxylic acid 4-methylsulfanyl-benzylamide: 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
20 2-carboxylic acid 3.4-dichlorobenzylainide: 

6-Benzyl-8-methyl-5J-dioxo-6.7-dihydro-5H-thiazolo[3^-c]pyriinidine- 
2-carboxylic acid 4-methoxybenzylamide: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3y2-c]pyriinidin^ 
2-carboxylic acid benzylamide: 
25 6-(4-Pyridyimethy)-5J-dioxo-6J-dihydro-5H-tWazolo[3^<]pyriinidine- 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl}-5J-dioxo-6,7-dihydro-5H-tfaiazolo[3,2-c]pynmi 
2-carboxylic acid 3,4-dichlorobeiizylamide; 

6-(4-Chloroben2Yl>5.7-dioxo-6J-dihydro-5H-tMazolo[3^-c]pyrimidiiie- 
30 2-carboxylic acid ben2ylamide: 

6-(3,4-Dichloroben2yl>5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid benzylamide; 
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6-Benzoyl-5j-dioxo-6J-dihydro.5H-thiazolo[3^-clp 

2-caiiK)xyIic acid benzylamide; 

6-Ben2yl-8-methyl-5J-dioxo-6jHlihydro-5H-fhiazo^ 

2-carboxyIic acid 3-fluoTO-benzyiamide; 

6-Ben:qrl-5,7Kiioxo-6J-dihydro-5H-thia2olo[3^-c]py^ 
2-caiboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-5J-dioxo-6,7-^ydn)-5H-thia2olo[3^-c]p)^^ 

2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyI-57Kiioxo-6J-dihydro.5H-lhi^^ 
2-carboxylic acid 4-fluoro-benzylainide; and 

6-BenzyI-8-hydroxymethyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluon)-beiizylaniide. 

Also still more preferred is a compound of Fonnula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 

4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyI-5,7-dioxo-7H-thiazolo[3^- 

c]pyrimidin-6-yImethyl]-ben2oic acid methyl ester; 

4-[2-(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester: 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester; 

6-Benzyl-5J<iioxo-6,7-dihydro-5H^thiazolo[3^-c]pyriiniduie-2- 

carboxylic acid benzyl ester: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[32-c]p)Timi^^ 

2-carboxylic acid benzyl ester; 

6-BenzyI-3-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2*-carboxylic acid methyl ester: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-1hiazolo[3^-c]pyrimidiM^ 

2-carboxyUc acid methyl ester; 

6-Benzyl-8-methyl-57-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimito 

2-carboxylic acid pyridin-4-ylniethyl ester; 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-<]pyriinidine- 

2-carboxylic acid pyridin-4-ylmethyl esten 
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8-Methyl-5,7-dioxo-6-pyridm-4-ylmethyl-6,7-dihyd^ 
thia20lo[3;2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester, and 
6-Beii2yl-3-methyl-5J-dioxo-6,7Hiihydro-5H-tiuazolo[3,^^ 

2-carboxylic acid benzyl ester. 
5 • Also preferred is a compound ofFonnula I, or a phannaceuticaDy 

acceptable salt thereof, selected from: 

6-Benzoyl-thiazolo[3^-c]pyrimidine-5,7-dione; 
6-(4-ChIorobenzyl>thiazolo[3,2-c]pyrimidine-5,7-dione; 
6-Pyridin-4-ylmethyl-thiazolo]3,2-c]pyrinudine-5,7-dione 
1 0 8-Methyl-thiazolo[32-c]pyrimidine-5,7-dione; 

8-Methyl-5J-dioxo-67-dihydro-5H-tUazolo[3>c]pyrimidine-^^ 

carboxylic acid; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-clpyrimi^ 
2-carboxyiic acid; 

15 4-(8-methyloJ-dioxo-7H-thiazolo[3>clpyrimidin-6-yl-methyl>b^ 

acid tert-butyl ester; and 

8-Methyl-6-[4-(Moipholine-4-sulfonyl)ben2yl]-thiazolo[32-c]pyiimid^^ 

5,7-dione. 

Also preferred is a compound of Formula III, or a phaimaceutically 
20 acceptable salt thereof or a tautomer thereof, selected from: 

6-BenzyI-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrim^ 

2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyloJ-dioxo-67-dihydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxyhc acid (piperidin-4-ylmethyl>amide hydrochloride; 
25 6-(4-Bromo-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydio-5H-fliia2olo[3,2- 
c]pyrimidine-2-carboxylic acid (2-amino-pyiidin-4-ylmethyl)-amide; 

6-(4-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
30 clpyTimidme-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5J-*oxo-6,7-dihydro-5H- 
thia2olo[32-c]pyTimidine-2-carboxyIic acid (2-amino-pyridin-4-yhnethyl>-aniide; 
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6-(3-Bromo-ben2yl>8-methyl-5,7-dioxo-6,7Hiihyd^^ 
c]pyriimdme-2-carboxylic acid (2-«inmo-pyridiiH^ylmethyl>amide; 

6-(3.4-Dichloro-bra2yl>8-methyl-5J-dioxo-6J-^iihy^ 
c]pyrimidine-2-carboxyIic acid (2<uiiino-pyridin-4-ylmethyl>ainide; 
5 6-(4.Biomc>-3-fluoro-ben2yl)-8-methyI-5jKiioxo-6J-^ 

thiazoio[3;2-c]pyrimidine-2-carboxyiic acid (2-ainino-pyridin-4-ylmethyl)-ainide; 

6-(3-Chloro-ben2yl>8-methyl-5J'^oxc>-6J-dihydr(>-5H-^ 
c]pyrimidine-2-cari)oxylic acid (2-ainino-pyridin-4-ylmethyl)-amide; 

6<3-Fiuoro-benzyl)-8-methyl-5,7Hiioxo-6J-dihydro-5H-t^^ 
1 0 c]pyriniidine-2-carboxyIic acid (2-aimn(>-pyridin-4-ylmethyI>amide; 

6-(3,4-DibromD-ben2yl)-8-methyl-5J-dioxo-6J-^ydro-5H-thi^^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4.Bromo-3-chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydit)-5H- 
tfaiazoIo[32-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl>ainide; 
15 6K3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoio[3;2- 
c]p\Timidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-ainide; 

6K3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-amino-p>Tidin-4-ylmethyl>ainidB; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl>amide; 

6K4-Chloro-3-fluorcHbenzyl)-8-methyl-5,7.dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carbox>'lic acid (2-amino-pyridin-4-ylmethyl)-ainide; 

6K4-BromcHben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoloP 
c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-yimethyl)-aniide; 
25 6K4-Chloro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thia^ 
clpyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>-amide; 

6<4-Fluorc)-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-5H-t^^ 
c]pyrimidine-2-carboxyiic acid (2-ethoxy-pyridin-4-ylmethyI)-amide; 

6-(3-Biomo^fluoro-benzyl)-8-me%l-5J-dioxo-6J-dihydio^ 
30 thiazolo[3;2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmeaiyl>aimde; 

6K3-Bromo.beiizyl>8-methyl.5J-^oxo-6J-dihydro-5H-t^^ 
clpyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 
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6-(3,4-Dichloro-benz34>8-ioetiQrl-5J-di««o-6,7-dihyd^ 
c]pyrimidine-2-carboxyUc add (2-ethoxy-pyridiD-4-yImetbyl)-amide; 

6-(4.Bromo-3-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidme.2.cait)axyUc acid (2-ethoxy-pyridiii-4-yImetliyl>«inide; 
5 6-(3-Chloro-benzyl>8-methyl-5,7-diox(>-6,7-dihydnh5H-tiiiazolo[3> 
c}pyrimiduie-2-carboxyUc acid (2-edioxy-pyiidiiJ-4-j4mefliyI)-ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3^- 
c3pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmettiyl)-aimdc; 

6-(3,4-IMbromo-benzyI)-8.methyl-5J-dioxo-6J-dihydro-5H-tbiazoto^ 
1 0 c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmeliiyl)-aniidc; 

6-(4-Bromo-3-chloro-beiizyl)-8-niethyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aimde; 

6-(3,4-Difluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydio.5H-ti[iia2olo[3,2- 
c]p>Tiinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 
1 5 6-(3-Bromo-4-chloro-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3.2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl)-ainide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmetiiyl)-aimde; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydto-5H- 
20 tliiazolo[3:2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>anride; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyTidin-3-ylmethyl)-amide; 

6-(4-Chloro-benzyl)-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylroethyl)-anjide; 
25 6-(4-Fluoro-ben2yl)-8-methyl-5,7-dioxo.6,7-dihydro-5H-Aia2olo[3> 
clpyrinudine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-aiiude; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrt>-5H- 
thiazolo[3^-c]pyriniidine-2-cari>oxylic acid (6-hydroxy-Kaidin-3-ylme&yl> 
amide; 

30 6-(3-Bromo-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-fliia2olo[3^- 
c]pyriraidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylniethyl>amide; 

6-(3,4-Dichioro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-4iazoloP> 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl>ainide; 
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6K4-Bromo-3-fluoro-benzylH-methyl-5,7Miioxo-6,7^ 
thiazolo[3>clpyrimidine-2^:arboxylic add (6-hydroxy-pyridm-3.ylmethyl)- 
amide; 

6-(3-Cmoro-benzyl>8.melhyl-5J-KUoxo-6,7-dihydr^ 
5 c]pyrimidine.2-caiboxylic acid (6-hydroxy-pyridin-3-ylmefliyl>-aimde; 
6-(3-Fluoro-beiizyl)-8-methyl-5J-dioxo-6J-Klihydro^ 
c]pyrimidine-2-carboxylic acid (6-hydioxy-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl>8-methyl-5J-dioxo-6,7-dihydio^ 
c]pyriinidine-2-cari)0xylic acid (6-hydroxy-pyridin-3-ylinethyl)-aimde; 
1 0 6-(4-Bromo-3-chloro-benzyl)-8-methyl-5 J-dioxo-6,7-dihydr(>-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid {6-hydroxy-pyridin-3-ylinethyl)- 
amide; 

6-(3,4-Difluoro.ben2yl)-8-methyl-57-dioxc>-6J-dihydrc>-5H-thia^^ 
c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 
15 6-(3-Bromo-4-chloro-benz\'l)*8-methyU5,7-dioxo-6J-dihydro-5H^ 

thiazolo[32-c]p\'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-f3-Chlorc>-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2.c]pyrimidine-2-carboxyIic acid (6-hydroxy-pyridin-3-ylmethyl> 
20 amide: 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide; 

6K4-Bromo-ben2yl)-8-methyI-5.7-dioxo-6,7-dihydn)-5H-thiazolo[3^- 
25 c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-{4.Chloro-benzyl)-8-methyJ-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-metliyl-57-dioxo-6J-<iihydio-5H-t^^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-yhnediyI)-amide; 
30 6-(3-Bromo-4-fluoK)-benzyl)-8-methyl-5,7-^oxo-6,7-dihydn)- 

thiazolo[32-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4.ylmethyl)- 
amide; 



wo 02/064599 



PCT/1B02/00313 



-27- 

6-(3-Biomo-beii2yl)-«-inethyl.5J-^oxo.6,7Hiihydi^ 
c]pyriinidine-2-carboxyUc acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-(3AI>ichloro-benzyI)-8-methyl-5,7-dioxo-6J-dihydro-5H-to 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-aimde; 

6-(4.Bromo-3-fluoro-benzyl)-8-methyI-5J-dioxo-6,7-^ 
thia2olo[3;2-c]p)Timidine-2-carboxylic acid (2-methoxy-pyridin-4.ylmethyl> 
amide; 

6-(3-Chloro-ben2yI>8-me%l-5J-dioxo-6jKiihydn)-5H^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4-ylinethyl)-aiiiide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydio-5H-thiazolo[3^^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>ainide; 

6-(3,4-DibromcKbenzyI)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[32-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide: 

6K3,4-Difluoro-benzyl>8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylinethyl)- 
axnide; 

6-(3-CWoro-4-fluoro-benzyl)-8-methyK5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4.ylinelhyl)- 
amide; 

6-(4-Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-yimethyI)-amide; 

6-(4-CWoro-ben2yl)-8-me%1.57-diox()-6J-dihydro-5H-t^^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>ainide; 

6-(4.nuoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazo^^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylniethyl>amide; 
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6-(3-Bromo-4-fluoix>-bai2yl>8-methyl-5J-dioxo-6,7-d^ 
thiazolo[3>c]pyrimidine-2-caiix>xylic acid (2-methyl.pyridiiH4-yimethyl). 
amide; 

6K3-Bromo-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H-th^ 
c]pyiiinidme-2-carboxylic arid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5J-dioxo-6,7-dav<^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridiii-4-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoi^ben2yl)-8-inethyl-5,7-dioxo-6J-^ 
thiazolo[3>c]pyrimidine-2-carboxyiic acid (2-metiiyl-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chloro-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5H-th^ 
c]pyr\midine-2-carboxyiic acid (2-methyI-pyridin-4-yimethyl)-aniide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]p>Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>-ainide; 

6-(3,4-Dibromo-beiizyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidiiie-2-carboxylic acid f2-methyl-pyridiii-4-ylmethyl>amide; 

6-(4-Bromo-3-chIoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3^-c]pyriiiiidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl> 
amide; 

6-(3,4-Difluoro-benzyl)-8-methy]-5,7-dioxo-6,7-dihydrD-5H-thiazolo[3^- 
c]p\Timidine-2-carboxylic acid (2-methyl-pyridin-4-yimethyl>amide; 

6-(3-Bromo-4-chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3;2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmettiyl)- 
amide; 

6-(3-Chloro-4.fluoro-ben2yl>8-methyl-57'^ioxo-6,7-dihydr^ 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmefliyl)- 
amide; 

6-(4-Chloro-3-fluoro-beirzyl>8-methyl-5J-dioxc>-6,7-dihydr^ 
thiazoIo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridiih4-ylmethyl)- 
amide; 

6-(4-Bromo-ben2Yl>8-methyl-5,7-dioxo-6,7-Kiihydn>-5H-thiazolo[3 
clpyrimidine-2-carboxylic acid (2-methyiamino-pyridin-4-ylmethyl)-amide; 
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6K4.CWoio-ben2yl)-8-methyl-5J.dioxc>-6J-dft 
c]pyrimidme-2-carboxyIic add (2-methylammo-KaidiiH^ylmethyl)^ 

6K4.nuoro-beiizyI>8-metbyl-5J.dioxo-6J-Kiihyd^ 
c]pyriinidine-2-carboxylic acid (2.methylainino-pyridixH^ylmethyl>aimdc; 
5 6-(3-Bromo-4-fluoro-beiizyl)-8-metfiyl.5jKUoxo-6J-d^ 

thiazolo[3a-c]pyrimidine-2-caiboxylic add (2-methylamiiio.pyridin-4.ylmethyl). 
amide; 

6-(3-BromD-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5H-th^ 
c]pyrimidine-2-carboxy]ic acid (2.methylamiiio-pyridin-4-ylmethyl>amide; 
1 0 6-(3,4.DicWoro-benzyl)-8-methyl-5 J.dioxo-6 jHiihydn>-5H-tW 

c]pyrimidine-2-caiboxYlic acid (2-methyiamino-pyridin-4-yimethyl)-amide; 

6-(4.Bromoo-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-yimethyI)- 
amide; 

1 5 6-(3-Ghloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3 ^- 

c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6-(3-Fluoro-benzylV8-methyl-5JKiioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>-amide; 

6-(3,4-Dibromo-benz>i)-8-methyl-5,7-dioxc>-6,7-dihydro-5H-thiazolo[3 
20 c]p>Timidine-2-carboxylic acid (2-methylamino-pyridin-4-'ybnethyl>'amide; 

6K4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc)-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylaxiiino-pyridin-4-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J.dihydro-5H-thia2olo[3^- 
25 c]pyrimidine-2.carboxylic acid (2.methylamino-pyridin-4-ylmethyl>amide; 

6-(3-Chloro-4-fluoro.benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylamiiio-pyridin-4-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl^8-methyl-5,7.dioxo-6,7.dihydro^^ 
30 thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl> 
amide; 
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6-(4-aUoro-3-biomo-beiizyl)-8-inethyl-57Hi^^ 
thiazolo[3^-c]pyriiiiidme-2-caiboxyUc acid (2.methylainino.pyridin-4-ylinethyl> 

amide; 

6-(4.Biomc)-benzyl>8-mcdiyl-5J-dioxo-6J-dihyd^ 
5 c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-benzyl)-8.methyl-5,7-dioxo-6,7-dihydro-5H^ 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylinethyl)-ainide; 

6-(4-Fluoro-ben2yl>8-inethyl-5J-dioxo-6,7.dihydn)-5H-thi^^^ 

c]pyriinidine-2-carboxylic acid (pyridin-3-yimethyl)-ainide; 
1 0 6-(3-Bromo-4-fluoro-benzyl>8-methyl-5,7-diox()-6 J-dihyd^^ 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6K3-Bromc)-beiizyI)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoto^^ 

c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl>ainide; 

6-(3,4-DicWoro-ben2yI)-8-methyl-5J-dioxo-67-dihydro-5H-thiazolo[3> 

1 5 c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromoo-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6.(3-ChIoro-ben2>a)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 
20 6.(3-Fluoro-benzylV8-inethyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-3-yIinethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazo^^ 

c]pyrimidine-2-carboxylic acid (pyridin-3-yimethyl)-amide; 

6-(4-Bromo-3-chlorcKbenzyl)-8-methyl-5J-dioxo-6J-dihydro-5H^ 
25 thiazolo[3;2-c]pyriniidine-2-carboxyIic acid (pyridin-3-ylmethyl)-aiiiide; 

6.(3,4-Difluoro-benzyl>8-methyl-5,7-dioxo-67-dihydrc>-5H-thiaTO^ 
c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amidc; 

6-(3-Brom(>-4-chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-OT^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (pyridin-3-ylinefliyl)-anude; 
30 6<3-Cmoro-4.fluoro-benzyl^8.methyl-5J-diox<>-6,7-<iaydio-^^^ 
thia2olo[32-c]pyrimidine-2-carboxylic acid (pyridin-3-ylinethyl)-ainide; 

6K4-CUoro-3-fluoro-benzyl)-8-niethyI-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3;2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylinethyl)-aimde; 
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6K4-Bnim().beiizyl>8-methyl-5J-dioxo-6jH^ 
c]pyiimidine-2-caiboxylic add (6-ainino-pyridin-3-ylmethyl)-ainidc; 

6<4-Chloio-ben2yl)-8-methyl-5J-dioxo-6J-Kiihydr^ 
c]pyrimidine-2-carboxylic acid (6-aimii()-pyridin-3-ylmethyl)-aniide; 
5 6<4-nuoro-benzyl>8-methyl-5,7-dioxa-6J-^ydn^ 

c]pyrimidine-2-caiboxylic acid (6-ainino-pyridin-3-ylmethyl>aniide; 

6<3-Bromo-4.fluoro-benzyl>8-methyl-5J-<iioxo^^ 
thiazolo[3.,2-c]pyriinidine-2-carboxyIic acid (6-amino-pyridin-3-yImethyl)-aimde; 

6K3-Bromo-ben2yl)-8-methyl-5J-dioxo-6J-^ydio^ 
1 0 c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-amide; 

6<3,4-Dichloro-benzyl)-8-me%l-5,7-dioxo-6J-dihydio-5H-thi^^ 
c]pyriniidine-2-carboxylic acid (6-ainiiia-pyridin-3-ylmethyl>ainide; 

6-(4.Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydr(^ 
thiazolo[32-c]pyriinidine-2-carboxyIic acid (6.amino-pyridin-3-ylmethyl)-amide; 
15 6K3-Chloro-ben2yl)-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3> 
c]pyriniidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-ainide; 

6-(3-Fluoro-ben2>i)-8-methyI-57-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-ainide; 

6-(3,4.Dibromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^^ 
20 c]pyrimidine-2-carboxyIic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzylV8-rnethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridiii-3-ylmethyl>amide; 

6-(3,4-Difluoro-beiiz>'l>8-methyl-5J-dioxo-6,7-dihydro-5H-thiaM^ 
c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylinethyl)-amide; 
25 6<3-Bromo-4-chioro-ben2yl>8-methyl-5J-dioxo-6J-dihyd^ 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl>ainide; 

6-(3-Chloro^fluoro-benzyl)-8-methyl-5J-dioxo-6J-Ka 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-amin(>-pyridin-3-ylmethyl)-ainide; 

6-(4-CUoro-3-fluorcHbenzyl)-8-methyl-5J-dioxo-6J-dihydio-5H- 
30 thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-axnino-pyridin-3-ylinetiiyl)-amide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-67-dihydro-5H-thiaTO 
c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)*amide; 



wo 02/064599 



PCT/IB02/00313 



-32- 

6-(4-Chloro-ben2yl>8-methyl.5,7-dipxo-6,7-dihydro-5H-t^ 
c]pyriimdme-2-carboxyUc acid (6-etlioxy-pyri<iin-3-ylmethyl)-aiiude; 

6-(4-Ruoro-beii2yI>8-methyl-5J-<iioxo-6jHiihydro-5H-li^ 
c]pyriinidine-2-carboxylic acid (6.ettioxy-pyridin-3-ylinethyl)-aniide; 

6.(3-Bromo-4-fluoro-benzyl>8-metbyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiinudine-2-caiboxyUc add (6-ethoxy-pyridin-3-ylmethyl>aimde; 

6-(3-Bromo-benzyl>8-methyl-5J-dioxo-6,7-diliydro-5H-thiazolo[3> 
c]pyrimidine-2-cari>oxylic add (6*ethoxy-j>yridin-3-ylmethyl>ainide; 

6-(3,4.DicWon>-benzylV8-methyl-5,74lioxo-6J-dihydro-5H-4liia2oloP 
c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3-ylmetbyl>ainide; 

6-(4-Bromo-3-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyriniidine-2-carboxyIic acid (6-ethoxy-pyiidin-3-ylmethyI)-anude; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-diiiydro-5H-thiazolo[3^- 
c]p>'rimidine-2-carboxylic add (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]p\Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benzy])-8-metbyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylnied]yI)-ainide; 

6-(4-Bromo-3-chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic add (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3.4-Difluoro-benz\'lV8-methyl-5J-dioxo-6,7-dihydro-5H-tiuazoio[3^- 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-yimethyl>-ainide; 

6-(3-Bromo-4-chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aimde; 

6-(3-Chloro-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine.2-carboxylic acid (6-ethoxy-pyridin-3-ylinethyl>aiiiide; 

6-(4-ChloK)-3-fluoro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoio[3^-c]pyiimidine-2-carijoxyIic acid (6-ethoxy-pyridin-3-yteieaiyI)-ainide; 

6-(4-BromcHbenzyl>8-methyl-5J-dioxo-6,7-dihydio-5H4hia2oloI3^- 
c]pyriniidine-2-carboxylic add (6-inethoxy-pyridin-3-5toethyl)-aimde; 

6-(4-Chloro-benzyl>8-me%l-5J-dioxo-6,7-dihydio-5H-thiazolo(3> 
c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3-ylinethyl)-aniide; 
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6-(4-Fliioro4)ai2yl>8-metbyl-5.7-dioxo-6J-dihydro.5H-t^ 
c]pyrimidme-2-cariK)xyUc add (6-inethoxy-pyridin.3-ylmethyl>ainide; 

6-(3-Bxom(>4-fluoro-benzyl>8-methyl.5,7-dioxo-6,7-dihydn>-5H- 
Aiazolo[3^-clpyriinidiiie.2-caiboxyUc arid (6-inethoxy-pyridin-3-ylmethyI)- 

amide; 

6-(3-Bromo-benzyI)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3> 

c]pyrimidine.2-carboxylic acid (6-methoxy-pyridiii-3-ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxyIic acid (6-methoxy-pyridin-3-ylmethyl)-aniide; 

6-(4-Bromo-3-fluoro.benzyl)-8.methyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3>c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(3-Chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-aimde; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo.6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid (6-methoxy-pyridin-3-yimediy]>ainide; 

6-(3.4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3a- 
c]pyrimidine-2-caiboxyUc acid (6-methoxy-pyridin-3-ylmethyI)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3 J-c]pyriniidine-2-carboxylic acid (6-inethoxy-pyridin-3-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benz>'l)-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxyIic acid (6-methoxy-pyridin-3-ylmeth5l>ainide; 

6-(3-Bromo-4-chloro-benzyI)-8-mediyl-5,7-«Uoxo-6,7-dihydro-5H- 
thiazolo[3^-clpyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-yimethyl)- 
amide; 

6-(3-Chloio-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmcthyl)- 
amide; 

6-(4-Chioro-3-fluoro-ben2yI)-8-metliyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 
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6<4-Bromo-benzyl>8-methyl-5,7-diox<>-6J-dihy^ 
c3pyrimidiiie-2-carboxylic acid (6-me%l.pyridm-3-ylmethyl)-aniide; 

6K4-Chloro-ben2yl)-8-methyl-5J-dioxo^,7-dihydro-5H^ 
c]pyriinidiiie-2-carboxyBc acid (6-methyl-pyridin-3-ylmethyi)-aniide; 
5 6K4-Ruoro-benzyl>8-me%l-5J-dioxo-6J-dihydio-5H-thia^^ 
c]pyiiinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-aiiiide; 

6-(3-Bromo-4-fluon)-benzyl>8-methyl-5J-Kiioxo-6jKlih 
thiazolo[32-c]pyrimidine-2-caii)oxylic acid (6-methyl-pyridin-3-ylinethyl)- 
amide; 

10 6-(3-BromD-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^^ 
c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyI)-ainide; 

6-(3,4-Dichloro-benzyl>8-methyl-5J-dioxc)-^J-dihydrD-5H-thia2oloP 
c]pyrimidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 thiazoIo[3 ^-c]pyrimidine-2-carboxyiic acid (6-methyl-pyridin-3-yImethyI)- 
amide; 

6-(3-Chloro-ben2yl)-8-methyl-57-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3"ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
20 c]pyrimidine-2-carboxyHc acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyi-5,7-dioxo-67-<iihydro-5H-t^^ 
c]pyriinidine-2-carboxylic acid (6-inethyJ-pyridin-3-ylinethyl)-aiiiide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5jHiioxo-6J-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-methyI-pyridin-3-ylmethyl)- 
25 amide; 

6-(3,4-Difluoro-benzylV8-methyl-5J-dioxo-6jHiihydro-5H-thi^ 
c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyI)-ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5J'Hiioxo-6J'^ydT^ 
thiazolo[3^-c]pYriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmeliiyl)- 
30 amide; 

6-(3-Chloro-4-fluoro-benzyI)-8-methyl-5J-dioxo-6,7-dihydm-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl> 
amide; 
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. 6.(4-Chioro-3-fluoro-ben2yl>8-methyl-5,^^ 
tMa2olo[3;2K:]pyiimidme-2-carto acid (6-methyl-pyridm-3.ylmethyl> 

amide; 

6K4-Cyano-benzyI)-8.metbyl.5J-diQxo-6J-^^ 
c]pyrimidine.2-carboxylic add (2-methoxypyridiii-4.ylmethyl)-amide; and 

6-(4-Isopropylsulfamoyl-ben2yl>8-methyl-5,7-diox^^ 
thiazolo[3^-c]pyriniidine-2-caii)oxyHc acid (2-methoxy-pyridin-4-ylmethyl> 
amide. 

Also preferred is a compound of Fonmda I, selected fixjm: 
8-Methyl-5,7-dioxo-6-(3-oxo.3-phenyl-propyl)-6,7-dihydro-5H- 

thiazolo[32-c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylamide; 

8-Methyl-6.(l -phenylethyl) 5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5J-Klioxo-6-(2-phenylmethanesiilfonyl-ethyl)-6jKiih^ 

1 5 thiazolo[3;2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-5J-dioxo-6J-diliydro-5H-thia2olo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(E>But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 

c]p>Timidine-2-carboxylic acid 4-fluorobenzylamide; 
20 8.Methylo.7-dioxo-6-(E)-pent-2-enyl-6J-dihydn)-5H-thiazolo[3;2- 

c]pyriniidine-2-carboxylic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2-me%l-allyl)-5J-dioxo-6,7-dihydro.5H-thiazolo[3^- 

25 c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l -Ethyl-propyl)-8-Methyl-5 J-dioxo-6 J-dihydio-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyI-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl>8-Methyl-5J-dioxo-6,7-dihydio-5H^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6.C3-methyl-but.2-enyl)-5J-dioxo-6,7-dihydn)-5H-thia^^ 
c]pyrimidine-2-carbox>'Iic acid 4-fluorobenzylamide; 
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6-[2-<4-Fluoio-ben2ensulfonyl)<ihyl]-8-M^^ 
5H-tUazolo[3^.c]pyriinidine.2-cari)oxylic acid 4-fluorobenzylaimde; 

6-[3K4-Fluoro-phenyl>3-oxo-propyl]-8-Methyl-5J-dioxo-6jK^ 
5H-tbia2olo[3;2.c]pyriinidine-2-caiboxylic acid 4-fluon)benzylaniide; 
5 8.Methyl-5J-Kiioxo-6.{2-[(l-phenyl-methanoyl>amino3-^ 

dihydro-5H-thia2olo[3^-c]pyriimdine-2-carboxylic add 4-fluorobenzylaiiiide; 

8-Methylo7-dioxo-6.(2-phenoxy-ethyl>6,7Hiihydro-5H-thi^^ 
c]pyrimidine-2-carboxylic acid 4-fluorobenzyIainide; and 

{5-[2K4.Fluor<>-benzylcarbamoyl)-8-metbyl-5,7-dioxo-7H-tU 
10 c]pyrimidine-6-ylmethyl]-isoxazol-3-yl]}K:arbamic acid methyl ester. 

A further embodiment of this invention is use of a compound of Fonnula I, 
or a phannaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 enzyme. 

Also preferred is use of a compound of Formulas II, III, IV, V, VI, VII, or 
1 5 VIII, or a phannaceutically acceptable salt thereof, iii the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compovind of Formula L or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
cancer. 

20 Also preferred is use of a compound of Formula L or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for the treatment of 
rheimiatoid arthritis. 

Also preferred is use of a compound of Formula I, or a phannaceutically 
acceptable salt thereof, in the manuf acmre of a medicament for the treatment of 
25 osteoarthritis. 

Also preferred is use of a compound of Formula I, or a phannaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also preferred is use of a compound of Formula I, or a phannaceutically 
30 acceptable salt thereof, in the manxifacture of a medicament for the treatment of 
inflammation. 

A further embodiment of this invention is a pharmaceutical composition, 
comprising a compound of Formula I, or a pharmaceutically acceptable salt 
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Ihereof, admixed with a earner, excipient. or diluent Preferred compositions 
comprise compounds of Formulas n, m, IV, V. VI, VII, or Vm. 

Another embodiment of this invention is a method for inhibiting MMP-13 
in an animal, comprising administering to the animal an MMP-13 inhibiting 
5 amount of a compound of Formula I, or a pharmaceuticaUy acceptable salt 
thereof 

A further embodiment is a method for treating a disease mediated by an 
MMP-13 enzyme, comprising administering to a patient sufifering fiom such a 
disease an effective amount of a compound of Formula I, or a pharmaceuticaUy 

10 acceptable salt thereof. 

A preferred mediod of treamient according to this invention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of tiiis invention include riieumatoid arthritis and osteoarthritis. 

1 5 Another embodiment of the present invention is a process for preparing a 

compound of Formula 1 

,1 




Y 

or a pharmaceuticaUy acceptable salt thereof, 
wherein: 

20 " is absent or is a bond: 

X is O, S, SO, SP2, CHo. C=0. CHOH, NH, or NR^; 
Y is O or S: 

Rl is H, (0)nCi-C6 alkvl. (0)n substituted alkyl, NO2, NR5r6, CHO. or halo; 
r2, r3, and R^ independently are hydrogen, halo, Ci-Cfi substituted 
25 Ci-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-C10 alkynyl 

substituted C2-C10 alkynyl, (CH2)m OH, (CH2)m OR^, (CH2)m 
cycloalkyl, (CHihn substimted cycloalkyl, CHOH (CH2)in aiyl. 
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CHOH (CH2)m substituted aryl. CHOH (CH2)in heteioaiyl, CHOH 
(CH2)m substituted bcteroaryl, (C02)n(CH2)m aiyl, (C02)n(CH2)m 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
heteroaryl, (C02)n(CH2)m caibocycle, (C02)n(CH2)m substituted 
5 beteroan-l, (C02)n(CH2)m caibocycle, (C02)n(CH2)m substituted 

caibocycle. (C02)n(CH2)ni heterocycle. (C02)n(CH2)ni substituted 
heterocycie, (C02)n(CH2)m NR^R^, (CH2)m-S(0)o.2-(CH2)n-aiyl. 
CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(0)aiyl, (CH2)m-S(0)o.2- 
(CH2)n-substituted aryl, CH(Ci-C6 alkyl>substituted aryl 
10 (CH2)niN(H)C(=0) substituted aryL 

C(=0)N(R5HCH2)m ^'l C(=0)N(R5HCH2)ni substituted aiyU C(=0)N(R5). 
(CH2)m heteroaryl, C(=0)N(R5)-(CH2)in substituted heteroaryl, CsC-(CH2)m 
aryl. CsC-(CH2)m substituted aryl. CsC-(CH2)m-heteroaryl, CsC-(CH2)m 
substituted heteroaryl. CsC-(CH2)in caibocycle, OC-iCHika substituted 
1 5 carbocycle, (CH2)m-0-ar>'l. (CH^WO-substituted aryl, (CH2)m C0R5, (CH2)m 

CONR5r6 
NH 

(CH2)in CNR5r6, 

20 S 
I 

(CH2)m CNR5r6, or (CEzkn C02R^: m is an integer from 0 to 6; 
r5 and R^ independentiy are hydrogen, Ci-Cg alkyl, substituted C\-C^ alkyl, 
(CH2)m aryl, (CH2)m substituted aiyl, (CH2)ni heteroaiyl or (CH2)ni 
25 substituted heteroaryl. or r5 and r6 are taken togeflier with the nitrogen 

atom to which the\- are attached complete a 3- to 7-membered ring 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms independentiy selected foim O, S, and NR2, 
wherein R^ is as defined above; and 
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n is 0 or 1 : vn& the proviso that r2 and R* are not both selected from hydrogen 

and Cj-Cg alkvL 
the process comprising the step of: 
contacting a compound of Formula (A) 



5 




wherein X, Y, R 1, BP and are as defined above; and 
L is a group K or Q, wherein 

K is halo, B(0H)2, SnCCj-Cg alkyl)3^ or OS(0)2CF3, and 

Q is CO2H, CO2M, C(=OVhalo, C(=0)-0R'7, C(=0)NR8r9, 

1 0 C(=0)-C(halo)3, or C^N, 

wherein ,r7 is pentafluorophenyl, C(=0)R4, wherein is as defined 

above, or S(0)2R*. wherein R"* is as defined above: 

R^ and r9 are taken together with the nitrogen atom to which they 
are attached to form imidazoM-yK phthalimid-l-yl, benzotriazol-l-yl, or 
1 5 tetrazoI-1 -yl; and M is an alkalai earth metal cation or alkaline earth metal 

cation; 

with a solvent and. when L is the group Q. a compound of Formula (B) 

D-R3 (B) 
wherein r3 is as defined above and D is HO, HN(R5), MO, or MN(R5); 
20 wherein R^ and M are as defined above: 

optionally in the presence of fi'om 1 to 3 agents selected from: 

a coupling agent, a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid halide, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Formula (A) 

as defined above with a solvent and, when 
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L is the group K, a compound of Fonnula (C) 

G-C^-R3 (C) 

wherein is as defined above and 
G is hydrogen or halo; 
5 optionally in the presence of a coupling catalyst. 

Preferred is the invention process wherein Y is O and X is S; or 
Also preferred is the invention process wherein Y is 0, X is S, and r3 is C2-C10 
alkynyl; or 

Also preferred is the invention process wherein R^ is (C02)n(CH2)inaryl» 
1 0 (C02)n(CH2)m substituted aryl, (C02)n(CH2)m heteioaiyl, or 

(C02)n(CH2)ni substituted heteroaryl, wherein n and m are as defined 
above, 

Y is O, and X is S; or 
Also preferred is the invention process wherein r3 is C(=0)N(R5)(CH2)m 
1 5 C(-0)N(R5)(CH2)in substituted aryL C(=0)N(R5)(CH2)m heteroaryl, or 

C(==0)N{R5)(CH2)in substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the invention process embodiments recited above, 

wherein L is CO2H. CO2M. or C(=0)-halo; or 
Also further preferred is any of the invention process embodiments recited above, 
20 ^^iierein L is halo: or 

Also further preferred is any of the invention process embodiments recited above, 

wherein G is H. 



DETAILED DESCRIPTION OF THE INVENTION 

The compounds provided by this invention are those defined by Formula L 
25 In Formula 1, R^ to R4 include "Ci-Ce alkyl" groups. These are straight and 

branched carbon chains having firom 1 to 6 carbon atoms. Examples of such alkyl 
groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and n-hexyl. Hie 
alkyl groups can be substituted if desired, for instance with groups such as 
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hydroxy. amino, alkyl. and dialkylamino. halo, trifluoromethjd, caiboxy. nitro, 
and cyano. 

The tenn "halo" means fluoio, cbloro, bromo, or iodo. 
Examples of NR^R^ groups inchide ammo, meflrylamino, 
5 di-isopropylamino, acetyl amino, propionyl amino, 3-aniinopiopyl amino, 

3- ethyIaminobutyl amino, 3-di-n-propylamino-propyl amino, 4-diethylaminobutyl 
amino, and 3-carboxypropionyl amino. R4 and r5 can be taken together with the 
nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and 
1, 2, or 3 heteioatoms selected firom the group consisting of nitrogen, substituted 

10 nitrogen, oxygen, and sulfur. Examples of such cychc NR4r5 grotqw mclude 

pyrrolidinyl, piperazinyl, 4.methylpiperazinyl, 4-benzylpiperazinyl, pyridinyl, 

piperidinyl, pyraanal, morpholinyl, and the like. 

"Halo" includes fluoro, chloro, bromo, and iodo. It should be ^predated 

that invention compounds do not include compounds containing anN-halo group. 
J 5 "Alkenyl" means straight and branched hydrocaibon radicals having frwn 

2 to 6 carbon atoms and one double bond and includes edienyl, 3-buten-l-yl, 

2- ethenylbut>*l, 3-hexen-l-yl. and the like. 

"Alkynyl" means straight and branched hydrocarbon radicals having fiom 

2 to 10 carbon atoms and one triple bond and includes elhynyl, 3-butyn-l-yl, 

20 propynyl, 2-butyn-l-yL 3-pentyn-l-yl, 1-hexyn-l-yl, 7,7-dfancthyl-l-octyn-l-yl, 
and the like. 

"Cycloalkyl" means a monocyclic or polycycUc hydrocaibyl group such as 
cyclopropyL cyclohept>I. cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
norpinanyL decalinyl. norbomyl. cyclohexyl, and cyclopentyl. Such groups can be 
25 substituted with groups such as hydroxy, keto, and the like. &camples of 
substituted cycloalkyl include 4.carboxycyclohexyl, 4-oxo-cyclohexyl, 

4- (carboxymethyl)-cyclobut\'l. 3-methyI-cyclopentyl, and 

3- (carboxymethyl)cyclopentyl. Also included are rings in which 1 to 

3 heteroatoms replace carbons. Such groups are termed "heterocycle" or 
30 "hetCTOcyclyl", which mean a cycloalkyl gromp also bearing at least one 

heteroaiom selected from O, S, or NR2, examples being oxiianyl, pynolidinyU 

4- methylpiperazmyl, piperidyl, tetrahydropyranyl, and morpholinyl. The group R2 
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here is as defined above for Foixnula 1, except where r2 contains the functional 
group 'm^Rfi", the groups r5 and are not taken together with 4e nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

" Alkoxy" refers to the alkyl groins mentioned above bound through 
5 oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -(MCH2)2-0-CH3, and 

the like. 

"Alkanoyr groups are alkyl linked through a caibonyl, i-e., Ci-C5-C(0>. 
Such groups mclude formyl, acetyl, propionyl, butyryl, and isobutyryl. 
10 "Acyr means an alkyl or aryl (Ar) group bonded through a caibonyl 

group, i.e., R-C(O)-. For example, acyl includes a Ci-Ce alkanoyi, including 
substituted alkanoyL wherein the alkyl portion can be substituted by NR^rS or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
the like. 

1 5 The alkyh alkenyl, alkox)\ and alkynyl groups described above are 

optionally substituted, preferably by 1 to 3 groups selected from NR^R^, phenyl, 
substituted phenyl, heteroaryL substimted heieroarvL heterocycle, thio 
Ci-C6 alkyl, Ci-Ce alkoxy, hydroxy, carbox), Ci-Cg alkoxycarbonyl, halo, 
nitrile, cycloalkyL and a 5- or 6-membered carbocyclic ring or heterocyclic ring 

20 having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, 
and sulfur. "Substituted niu-ogen" means nitrogen bearing Ci-Cg alkyl or 
(CH2)nPh ^ere n is U 2. or 3 . Perhalo and polyhalo substitution is also 
embraced. 

Examples of substituted alkyl groups include 2-aminoethyl, 
25 pentachloroethyl, trifluoromethyL 2-diethylaimnoethyl, 2-dimethylaminopropyl, 
ethoxycarbonylmethyL 3-phenyIbutyl, methanylsulfanylmethyl, methoxymethyl, 
3-hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3.cyclopropylpropyl, 
pentafluoroetiiyl, ben2yl(Bn), 3-morpholinopropyl, piperazinyhnethyl, pyridyl- 
4.methyl(Py-4.me), 3-(pyridyl-4-thio)propyl, and 2-(4-methylpiperazmyl)ethyl. 
30 Examples of substituted alkynyl groups include 2-methoxyethynyl, 

2-ethylsulfanyethynyl, 4-(l-piperaanyl)-3-(butynyl), 3-phenyI-5-hexynyl, 
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3-dietbylamino-3*utynyl, 4-chloio-3-butynyl, 4-cyclobutyl-4-hexcnyl, and the 
like. 

Typical substituted alkoxy groiqis include aminomethoxy, 
trifluoromethoxy, 2^ethylanunoethoxy, 2-^oxycarbonylethoxy, 

5 3-hydroxypropoxy, 6-carboxhexyloxy, and the like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dimethylaminomethyl, carboxymethyl, 4.dimethylamino-3-buten-l-yl, 
5-ethylmethylaminoo-pentyn-l-yl, 3-(3-methoxyphenyl)-propyn-l-yl, 3-(3,4. 
difluorophenyl)-propyn-l-yl. A-moipholinobutyl, 4-tetrahydropyrinidylbutyl, 

10 3-imidazolidin-l-yipropyl 4.tetrahydrotbiazol-3-yl-butyl, phenyhnethyl, 
3-chlorophenylmethyl, and the like. 

The terms "Ar" and ''aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, from 1 to 4 of wiiich are 
independently selected from the group consisting of O, S, and N. Preferred 

1 5 heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in the definition of aryl 
and heteroaryl. Typical aryl groups include phenyl and naphthyl. Typical 
substituted aryl groups include 3,4-difluorophenyl, 4-carboxyphenyl, 3,4- 
methylenedioxyphenyl. 4-carboxymethylphenyl, 3-methoxyphenyl, and 7-fluoro- 

20 1 -naphthyl. Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 

indolyl, furanyl, thiazolyL isothiazolyl, indazolyl, 2-oxo-2H-l-ben2opyranyl, and 
imidazolyl. Typical substimted heteroaryl groups include 3-methoxy-isothiazolyl, 

3- methoxypyridin-4-yL 4.ethylben20thienyl, 4.thiopyridyl, 2-methoxy-pyridin- 

4- yL 1 .methylpyrazol-4.yl. and 2-methyl-pyridin-3-yL 

25 Preferred Ar groups are phenyl and phenyl substituted by 1 , 2, or 3 groiq>s 

independently selected from alk^l alkoxy, alkoxycarbonyl, thio, thioallgrl, 
(Ci-Cg alkyl)sulfanyl, (C] -C6 alkyl)sulfonyl, halo, hydroxy, (CH2)o^C02R'', 
trifluoromethyl, trifluoromethoxy, nitro, amino of the formula -NR^R^, 
C(=0)NR5r6 N(R4)Ci=0)OR5, and T(CH2)inQR'^ or T(CH2)mC02R^ 

30 wherein m is 1 to 6, T is O. S, NR4, N(0)R4, NR4r6y, or CR4r5 Q is 0. S, 
NR5, N(0)R5, or NR5R6y^ wherein R^-R^ are as described above, and r7 is 
hydrogen, alkyl, or substituted alkyl, for example, methyl, trichloroethyl. 
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dq»henylme&yl, and the like. The alkyl and alkoxy groups can be substituted as 
defined above. For example, typical groups are carboxyallqrl, 
alkoxycarbonylalkyl. hydroxyalkyi, hydroxyalkoxy, and alkoxyalkyl. Examples of 
substituted phenyl are 3-methoxyphenyl. 2,6-dichlorophenyl, 3-nitrophenyl, 
5 4^imetbylaminopbenyl,andbiphenyl.. 

Preferred heteioaryl groups include tiiienyi, furanyl, pyrrolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, U.4-oxadiazolyl, 
12,4,-thiadia2olyl, 1 A4-triazolyl, tetrazolyl, benzofiiranyl, benzothienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benrthiazolyUpyridinyl, 
1 0 pyrimidinyl, quinolinyl, isoquinolinyL and 2-oxo-2H-l-ben2opyianyl. 

Preferred heteroaryl groups may be substituted on a carbon atom as 
described above for substimted phenyl, and may further be substitoted on a ring 
nitrogen atom (i.e, by replacing a hydrogen from a ring nitrogen atom, which is an 
NH group) with (Ci-C6 alkyl) C(=0), Ci-C^ alkyl, C2-C6 alkenyl, C2-C10 

15 alkynyl, or benzyl. 

The term '-substimted'*. unless otherwise defmed, mcludes from 1 to 

3 substiments selected from: 

Ci-Cg alkyl; C2-C6 alkenyl: C2-C6 alkynyl; C1-C6 alkox)-, phenyl; 
(C1-C6 alkoxy)carbonyl: (C1-C6 alkyl)sulfanyl; (Ci-Ce alkyl)carbonyl; 

20 OH; NH2: N(H)R**. wherein R'* is as defined above for Formula 1; 

NR'*r5. wherein R'* and R^ are as defined above for Formula 1, or R^ and 
r5 are taken together with the nitrogen atom to which they are attached to 
form a 3- to 7-membered saturated ring contaming carbon atoms and 
optionally from 1 or 2 heteroatoms selected from O, S, S(0), S(0)2, N(H), 

25 and N(Ci-C6 alk>'l), wherein the ring may be optionally substituted on a 

carbon atom with 1 0x0 (i.e., =0) group; 

C(=0)NR4r5. wherein R^ and r5 are as defmed immediately above, or 
r4 and r5 are taken together with the nitrogen atom to which they are 
attadied to form a 3- to 7-membered saturated ring containmg carbon 
30 atoms and optionally 1 or 2 heteroatoms selected from O, S, S(0), S(0)2, 
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N(H), and N(Ci-C6 alkyl), wherdn the ring may be opiionaUy substituted 

on a carbon atom with 1 0X0 (i.e., -0) groi^); 

CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 

(Ci'Ce alkyl)sulfonyl; halo; SCOhNR'^R^, wherein and r5 are as 

defined above for Formula 1, or R-* and r5 are taken together with the 

nitrogen atom to which they are attached to form a 3- to 7-membered 

saturated ring containmg carbon atoms and optionally 1 or 2 heteroaioms 

selected ftom O, S, S(0), S(0)2, N(H), andN(Ci-C6 alkyl), wherein the 

ring may be optionally substituted on a carbon atom with l.oxo O-c, =0) 

group; 

OCF3; and (CH2)mC02H, wherem m is as defined above for Formula I. 

The phrase "teniary organic amine" means a trisubstituted nitrogen groi^ 
wherein the 3 substiments are independently selected fi-om C1-C12 alkyl, 
C3-C12 cycloalkyL benzvl. or wherein two of the substituents are taken together 
with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and ttie 
third substiment is selected from C1-C12 alkyl and benzyl, or wherein the three 
substituents are taken together with the nitrogen atom to vk^ich they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 
atoms and carbon atoms, and optionally a C=N double bond when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
triethylamine, diisopropyletiiylamine, benzyl diethylamino, dicyclohexyhneAyl- 
amine, L8-diazabicycle[5.4.0]undec-7-ene ("DBU"), 
L4-diazabicyclo[2.2.2]octane ("TED"), and I,5-diazabicycle[4J.0]non-5-ene. 

The term "coupling agenf ' includes any reagent, or any combmation of 
two, three, or four reagents, conventionally used to promote coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John Wiley & Sons, hic.. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, Inc., New York; 1989; 
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the scries Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, edition, by Jcny 
March, WUey-lnteiscience, New York (2001). mustralive examples of coupling 
agents include N,N'-carbonyldimiida2ole ("CDr)» N, N'- 
5 dicyclohexylcarbodiimide ("DCC"), triphenylphosphine with 

diethylazodicarboxylate, bis(2-oxo-3-oxazolidinyl)phosphinic chloride ("BOP- 
Cr), POCI3, Ti(Cl)4, and 1^3-dimethylaminopropyl)-3-ethylcaxbodiimide 

hydrochloride ("EDACT). 

The phrase "add catalyst** means any protic or Lewis acid that is 

1 0 conventionally used to catalyze coupling of a caiboxylic acid, or a 

phaimaceutically acceptable salt thereof a nitrile, carboxylic ester, carboxylic 
amide, carboxylic acid halide, or carboxylic acid anhydride with an alcohol or an 
amine to yield a carboxylic ester or caiboxylic amide, respectively. The acid 
catalysts are described in Reagents for Organic Synthesis, by Fieser and Fieser, 

1 5 John Wile>- & Sons. Inc.. New York, 2000; Comprehensive Organic 

Transformations, by Richard C. Larock, VCH PubUshers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the i^xi Advanced Organic Chemistry, 5* edition, by Jerry 
March, Wiley-lnterscience. New York (2001 ). Illustrative examples include 

20 anhydrous hydrogen chloride, hydrochloric acid, hydrogen bromide in acetic acid, 
zinc chloride, titanium tetrachloride, acetic acid, trifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 resin, silica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
25 an amine in the presence of an acid catalyst, and the resulting intermediate imidate 
or amidine, respectively, may be contacted with water to yield the caiboxylic ester 
or carboxylic amide, respectively. 

The phrase "base catalyst" means any base that is conventionally used to 
catalyze coupling of a carboxylic acid, or a phaimaceutically acceptable salt 
30 thereof, carboxylic ester, carboxylic amide, caiboxylic acid halide, or caiboxylic 
acid anhydride with an alcohol or an amine to yield a caiboxylic ester or 
caiboxylic amide, respectively. The base catalysts are described in Reagents for 
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Organic Synthesis, by Fieser and Fieser. John WUey & Sons, Inc.. New Yoik. 
2000; Comprehensive Organic Transfbrmatiom, by Richard C. Larock, VCH 
PubUshers, Inc.. New York, 1989; the series Compendium of Orgarac Synthetic 
Methods (1989) by WUey-Intersdence; and i^vsA Advanced Organic Chemistry, 

5 5th edition, by Jeny March, WUey-lnterscience, New York (2001). mustrative 
examples include sodium hydroxide, sodium hydride, potassium tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide, sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxylic acid halide or sulfonic add 

10 halide that is conventionally used to catalyze coupling of a carboxylic acid, or a 
phannaceutically acceptable salt thereof; with an alcohol or an amine to yield a 
carboxylic ester or carboxyUc amide, respectively. The acid halides are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc.. 
New York, 2000; Comprehensive Organic Transformations, by Richard C. 

1 5 Larock, VCH Publishers, toe. New York. 1989; the series Compendium of 

Organic Synthetic Methods (1 989) by WUey-totersciencc; and the text Advanced 
Organic Chemistry, <^ edition, by Jeiry March. Wiley-toterscience, New York 
(2001). Illustrative examples include acetyl chloride, trifluoromethanesulfonyl 
chloride, 2.2-dimethylacetyl bromide, para-toluenesulfonyl chloride, pentafluoro- 

20 benzoyl chloride, and the like. 

The phrase '"acid anhydride" means any carboxylic acid anhydride or 
sulfonic acid anhydride that is conventionally used to catalyze coupling of a 
carboxylic acid, or a phannaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The add 

25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons, Inc., New York, 2000; Comprehensive Orgarac 
Transformations, by Richard C. Larock, VCH Publishers, toe. New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
toterscience; and the text Advanced Organic Chemistry, ^ edition, by Jerry 

30 March, Wiley-toterscience, New York (2001). Dlustrative examples mclude acetic 
anhydride, trifluoroacetic anhydride, trifluoromethanesulfonic acid anhydride. 
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pentafluoro-benzoic anhydride, mixed anhydrides like 
trifluoroacetyloxycarbonyhnethyl, and Ac like. 

The tenn "halide" includes fluoride, chloride, bromide, and iodide. 

The phrase "coupling catalysT means any metal catalyst, prefoably a 

5 transition metal catalyst, that is conventionaUy used to catalyze coupling of an 
aiyl halide, aiyl trifluoromethanesulfonate. hetetoaiyl haUde, or heteroaryl 
trifluoromethanesulfonate, or activated derivatives thereof includmg arylboronic 
acids, heteroaiylboronic acids, aiyl stannanes, heteroaiylstamumes, aiyl 
magnesium halides, heteroaryl magnesium haUdes, aryl lithiums, or heteroaiyl 

10 Uthiums. with an terminal alkyne to yield an arylalkyne or heteroaiylalkyne. Tlie 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John WUey & Sons, Inc., New Yoric, 2000; Cong>rehensTve Organic 
Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
the series Cong>endium of Organic Synthetic Methods (1989) by Wiley- 

1 5 Inteiscience: and the text Advanced Organic Chemistry, 5^ edition, by Jeny 

March. Wiley-Interscience, New York (2001). Illustiative examples of coupling 
catalysts hiclude tetrakis(ttiphenylphosphine)palladium (0), palladium (II) 
chloride, palladium (II) acetate, iron (ffl) chloride. Heck reaction catalysts, Suzuki 
reaction catalysts, Stille reaction catalysts, and the like. 

20 The term '^comprising", v*ich is synonymous with the teims "mcluding", 

"containing", or "characterized bj-", is inclusive or open-ended, and does not 
exclude additional, unrecited elements or method steps from the scope of flie 
invention that is described following the term. 

The phrase "consisting or, is closed-ended, and excludes zay element, 

25 step, or ingredient not specified in the description of the invention tasX foUows the 
phrase. 

The phiase "consisting essentially of limits Has scope of the invention that 
follows to the specified elements, steps, or ingredients, and tiiose further dements, 
steps, or ingredients that do not materially affect tiie basic and novel 
30 characteristics of the invention. 

The term "patient" means a mammal. Preferred patients include humans, 
cats, dogs, cows, horses, pigs, and sheep. 
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The tenn "animal" means amammal. Piefened animals are include 
humans, lats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, horses, pigs, 
and sheep. 

The phrases "therapeutically effective amount" and "effective amounT are 
5 synonymous unless othervdse indicated, and mean an amount of a compound of 
the present invention that is sufficient to in^ve the condition, disease, or 
disorder being treated. Deteraiination of a therapeutically effective amount, as 
well as other factors related to effective administration of a compound of the 
present invention to a patient in need of treatment, including dosage fonns, routes 
10 of administration, and frequency of dosing, may depend upon the particulars of 
the condition that is encountered, mcluding the patient and condition being 
treated, the severity of the condition in a particular patient, the particular 
compound being employed, the particular route of administration being employed, 
the frequency of dosing, and the particular formulation being employed. 
1 5 Determination of a therapeutically effective treatment regimen for a patient is 
within the level of orfinarj- skill in the medical or veterinarian arts. 

The phrase '•admixed'* or "in admixnire" means the ingredients so mixed 
comprise either a heterogeneous or homogeneous mixture. Preferred is a 
homogeneous mixture. 
20 The phrases '•pharmaceutical preparation" and "preparation" are 

synonymous unless otherwise indicated, and include the formulation of the active 
compound with encapsulating material as a carrier providing a capsule in v/iadi 
the active component, with or without other carriers, is surrounded by a carrier, 
which is thus in association with it. Sunilarly, cachets and lozoiges are included. 
25 Pharmaceutical preparations are fiilly described below. 

The phrase "anticancer effective amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof; sufficiem to inhibit, hah, 
or cause regression of the cancer being treated m a particular patient or patient 
population. For example in humans or other mammals, an anticancer effective 
30 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for die particular cancer and patiem 
being treated. 



wo 02/064599 



PCT/1B02/00313 



-50- 

Tbs phrase "anti-aithiitic efifective amount" means an amount of invention 
con^wund, or a phannaceuticaliy acceptable salt thereof, sufficient to inhiTiit, halt, 
or cause regression of the arthritis being treated in a particular patient or patient 
population. For example in humans or other mammals, an anti-arlbiitic effective 
5 amount can be determined experimentaUy in a laboratory or clinical setting, or 

may be the amount required by the guidelines of Ae United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arthritis and 

patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 
1 0 compound, or a phannaceuticaliy acceptable salt thereof, sufficient to inhibit an 

enzyme matrix metalloproteinase-13, including a truncated form thereof; 

including a catalytic domain thereof; in a particular animal or animal population. 

For example in a human or other mammal, an MMP-13 inhibiting amount can be 

determined experimentally in a laboratory or clinical setting, or may be the 
1 5 amount required by the guidelines of the United States Food and Drug 

Administration, or equivalent foreign agency, for the particular MMP-13 enzyme 

and patient being treated. 

It should be appreciated that the matrix metalloproteinases include the 

following enzymes: 

20 MMP-1, also known as interstitial coUagenase, collagenase-1, or 

fibroblast-type coUagenase: 

MMP-2, also known as gelatinase A or 72 kDa Type IV collagraiase; 

MMP-3, also known as snomelysin or stromelysin-1; 

MMP-7, also known as matrilysin or PUMP-1; 
25 MMP-8, also known as collagenase-2, neutrophil coUagenase or 

polymorphonuclear-type ("PMN-type") coUagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV coUagenase; 

MMP-1 0, also known as sn-omelysin-2; 

MMP-1 1, also known as stromelysin-3: 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as collagenase-3; 

MMP-14, also known as membrane-type ("MTO 1-MMP or MTl-MMP; 
MMP-1 5, also known as MT2-MMP; 
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MMP-16, also known as MT3-MMP; 
MMP-1 7, also known as MT4-MMP; 
MMP-18;and 
MMP-19. 

5 Other known MMPs include MMP-26 (Matrilysin-2). 

One aspect of the present invention is compounds that are selective 
inhibitors of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated form thereof, than versus at least one other matrix 
1 0 metalloproteinase enzyme such as, for example, MMP-1 , MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-1 4, or versus tumor necrosis factor alpha 
convertase ("TACE")- A preferred aspect of the present invention is compounds 
that are selective inhibitors of MMP-13 versus MMP-L 

Other aspects of the present invention are compounds of Formula I, or a 
15 pharmaceutically acceptable salt thereof, that are >10, 220, >50, >100, or >1000 
times more potent versus MMP-13 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Fomiula I, or a pharmaceutically acceptable salt thereof, that are selective 
inhibitors of MMP-13 versus 2, 3, 4, 5, 6. or 7 other MMP enzymes, or versus 
20 TACE and 1, 2, 3, 4. 5, 6, or 7 other MMP enzymes. 

It should be appreciated that the invention compounds of Formula 1 such 
as thiazolo[3^-c]pyrimidines and oxazoio[3,2-c]pyriniidines that are only 
substituted with hydrogen or unsubstituted Ci-Cg alkyl groups would not be 
potent or selective inhibitors of MMP-13. and are thus excluded fix)m the 
25 compounds of the invention. 

It should be appreciated that deteimination of proper dosage fomis, dosage 
amounts, and routes of administration, is within the level of ordinary skill in the 
pharmaceutical and medical arts, and is described below. 

The tenn means the concentration of test compound required to 

30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase "catalytic domain'" means the domain containing a cataljrtic 
zinc cation of the MMP enzyme, wherein the MMP enzyme contains two or more 
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domains. A catalytic domain includes truncated forms tiiereof that retain at least 
some of the catalytic activity of MMP-13 or MMP-13CD. For example, the 
coUagenases, of which MMP-13 is a member, have been reported to contain a 
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin- 

5 like domain (Ye Qi-Zhuang, Hupe D., Johnson L., Current Medicinal Chemistry, 
1996;3:407-418). 

The phrase "a method for mhibiting MMP-13" includes methods of 
inhibiting foil length MMP-13, truncated forms thereof Aat retain catalytic 
activity, including fonns that contain the catalytic domain of MMP-13, as well as 

10 the catalytic domain of MMP-13 alone, and truncated forms of the catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye Qi-Zhuang, 
et al., 1996, supra) that inhibitor activity against a catalytic domain of an MMP is 
predictive of the inhibitor activity against the respective full-length enzyme. 

15 The compounds to be used in the present invention can exist in unsolvated 

forms as well as solvated fonns, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. Some of the 
mvention compounds may have one or more chiral centers, and as such can exist 

20 as individual enantiomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Formulas I to VIII are c^ble of further forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents, and N-oxides of a compound 

25 of Formulas 1 to VIIL This invention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VIII together with a pharmaceutically 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used m 
the method of the present invention. 

Pharmaceutically acceptable acid addition salts of the compounds of 

30 Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, bydriodic, phosphorus, 
and the like, as well as the salts derived from organic acids, sudi as aliphatic 
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy 
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alkanoic acids, alkanedioic adds, aromalic adds, aUphatic and aromatic sulfonic 
acids, etc. Such salts thus include sulfete, pyrosulfiite, Wsulfete, sulfite, bisulfite, 
nitiate, phosphate, monohydrogenphosphate, dihydrogenphosphaie, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 
caprylate, isobutyrate, oxalate, malonate, sucdnate, subeiate, sebacate, fimarale, 
maleate, mandelate, benzoate, chloiobenzoate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonate, toluenesulfbnate, phenylacetate, citrate, lactate, 
maleate, tartrate, methanesulfonate, and the like. Also contemplated are the sahs 
of amino acids such as arginate, gluconate, galacturonate, and tiie like; see, for 
example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the free base form with a sufficient amount of the desired acid to produce the sah 
m the conventional manner. The free base form may be regenerated by contacting 

1 5 the salt form with a base and isolating the free base in tiie conventional manner. 
The free base forais differ from their respective salt forms somevsiiat in certain 
physical properties such as solubility m polar solvents, but otherwise the salts are 
eqdvalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are fonned with metals or 

20 ammes. such as alkali and alkaline earth metal hydroxides, or of orgamc anunes. 

Examples of metals used as cations are sodium, potassium, magnesium, caldum, 

and the like. Examples of suitable ammes are NX-dibenzylethylenediamine, 

chloroprocaine, cholme. diethanolamine, ethylenedianiine,N-methylglucanune, 

and procaine; see, for example, Berge et al., supra. 
25 The base addition salts of acidic conqwunds are prepared by contacting the 

free add form with a sufficient amount of the desired base to produce tiie salt in 
the conventional manner. The free acid form may be regenoated by contacting fte 
salt form with an add and isolating the fiee add in a conventional manner. The 
free acid forms differ from then respective salt forms somewdiat in certam 
30 physical properties such as solubility in polar solvents, but otherwise the sahs are 
equivalent to their respective free acid for purposes of the presmt mvention. 
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Hie compounds of the present invention can be fwmulated and 
administered in a vide variety of oral and parenteral dosage fonns, inclu^ 

transdennal and rectal administration. AU that is required is tto 
be administeiwi to a manunal suffering fiom a disease m an efiBsctive amount, 
5 which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It wiU be recognized to those skiUed m 
the art that the foUowing dosage fomis may comprise as the active component, a 
compound of Formula I or a coirespondmg phatinaceuticaUy acceptable sah or 
solvate of a compound of Formula I. 
10 A compound of Formula I, or a pharmaceutically acceptable saft thereof 

may be prepared by one of ordinary skill in the art of organic chemistry by 
procedures found in the chemical literature such as, for example, Reagents for 
Organic Synthesis, by Fieser and Ficser, John Wiley & Sons, Inc., New York, 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 
1 5 Publishers, hic.. New York, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-toterscience; the tsA Advanced Organic Chemistry, 5* 
edition, by Jerry March, Wiley-hiterscience, New York (2001); or the Handbook 
of Heterocyclic Chemistry, by Alan R. Katritzky, Pergamon Press Ltd., London, 
(1985), to name a few. Alternatively, a skUled artisan may find methods usefiil for 
20 preparing the invention compounds m the chemical litetamre by searchmg widely 
available databases such as. for example, those available firom the Chemical 
Abstracts Service, Columbus. Ohio, or MDL Information Systems GmbH 
(formerly Beilstein Information Systems GmbH), Frankfint, Germany. 

Preparations of the compounds of the jwesent mvention may use startmg 
25 materials, reagents, solvents, and catalysts that may be purdiased fiom 

commercial sources or they may be readily prepared by adapting procedures in the 
references or resources cited above. Commercial sources of starting materials, 
reagents, solvents, and catalysts useful in preparing invention compounds inchlde, 
for example. The Aldrich Chemical Company, and other subsidiaries of Sigma- 
30 Aldrich Corporation, St. Louis, Missouri, BACHEM, BACHEM A.G., 
Switzeriand, or Lancaster Synthesis Ltd, United Kingdom. 



wo 02/064599 



PCT/IB02/00313 



-55- 



Reagemfor Organic Synthesis, by Fieser and Fieser, John WU«qr & Sons, 
Inc., New York, 2000; Comprehensive Organic Transformations, by Richard C. 
LarlclcVCH Publishers, Inc. New Yoik, 1989; the series Cowpendiiflit o/ 
Organic Synthetic Methods (1989) by Wiley-Interscience; the text Advanced 

5 Organic Chemistry, 5* edition, by Jerry March, Wiley-toterscicnce, New Yoik 
(2001); and the Handbook of Heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd.. London, (1 985) are hereby incorporated by reference. 

The mvention compounds are prepared by methods weU-known to those 
skilled in the art of organic chemistry. The compounds of Formula 1 are prepared 

10 utilizing commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of Formula I is shown in Scheme 1 below. The first step in 
Scheme 1 comprises reacting a substituted (R4) urea or thiourea (1) with a 
substituted or unsubstituted (R1) malonic acid or ester (2) in the presence of acetic 

1 5 anhydride (with malonic acids) or alkali alkoxide (with malonic esters), 

respectively, to give a pyrimidinetrione (3). Reaction of the pyrimidinetrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives the 
chlorop>'rimidinedione (4). Reaction of die chloropyrimidinedione (4) with excess 
sodium hydrosulfide in dimethylformamide at AO'C to 45-C, followed by reaction 

20 vvith bromoacetaldehyde dimethylacetal at 40°C to SOX gives a thio substituted 
pyrimidinedione (5). Cyclization of the thio substimted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxing xylenes with 
azeotropic removal of methanol gives a thiazolopyrimidine of Formula 1 (6) 
(where r2 and R3 both are H). Esters of structure (7) (Formula 1 where r2 is 

25 (CHiha C02R^) are prepared by deprotonation of (6) wi& 

lithiumhexamethyldisilazane at -70°C to -80°C and reaction with chloroformates. 
Amides or thioamides 

0 s 

1 8 

30 (Formula I where r2 is (CH2)n, CNR5r6 or (CH2)m CNR5r6) are obtained by 
reaction of the litiiiodiiazolopyrimidines with isocyanates and isothiocyanates, 
respectively. 
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Schexne 1 

1 
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Invention compounds of Fomula 1, wberein X is O or NH, can be 
prepared according to essentially the same methodology described above forlhose 
compounds wherein X is S. Hie general process is illustrated in Scheme la. Hie 
chloropyrimidinedione (4) is reacted with a 2.hydroxyacetaldehyde 
dimethylacetal (for invention compounds v^^ere X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for invention compounds where X is NH). 
These reactions are carried out in an organic solvent such as dimethylfonnamide, 
and in the presence of a base such as sodium hydride or triethylamine to give Ihe 
corresponding ether acetal (X = O) or amine acetal (X = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclizalion by reaction with 
para-toluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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methanol) to give the corresponding oxazolopyrimidine of Fonnula 1 (X - O, 
Conqwund 6a) or the imidazopyriniidine (where X =NH in Compoimd 6a). 

Hiese compounds can then be derivatized at the 2 and 3 positions as 
described above in Scheme 1, for example as iUustiated in Scheme lb. A cyclized 
compound (6a) wherein X = O can be reacted with benzylchlorofomiate in the 
presence of a base to cause acylation atthe 2 position. Hie 1-amino groiq> can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 
give invention compounds such as 6c. 




Scheme la 



HXCHo CH 



^OCHj 



DMF/base 
X = OorNH 




(5a) 



O^CH 



^OCH3 
\>CH, 



as in 
Scheme 1 



PTSA/xylenes 
-CH3OH 




(6a) 
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Sdieme lb 




An alternative method for making invention compoimds of Formula I is 
illustrated in Scheme 2. 6-Chloropyrimidine--2,4-dione (1) is reacted wiA sodium 

5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal, and then treated with 
l.(trimethylsilyl)iodide (JUST), to afford a key intermediate, namely 5,7.dioxo- 
6,7-dihydro-5H-thiaiolo[3a-c]pyrimidine (2). This unsubstituted 
thiazolopyrimidine readily reacts with alkylating agents such as alkyttialides, 
arylalkyl halides, and heteroarylalkyl halides, (where L is a good leaving group 

10 such as halo) generally in the presence of a base such as triethylamine or cesium 
carbonate, to effect alkylation at the 6-position to give 6-alkyl, 6-arylalkyl, and 
fr-hetCToarylalkyl (R^) thiazolopyrimidines of Fonnula I (3, wherein R1, R^, and 
r3 are hydrogen). "Diese conqwunds are especially useful as intennediaies to 
2-substituted thiazolopyrimidines (where r2 in Fonnula I is other than hydrogen). 

15 For example, the compounds (3) are readily converted to invention estcis and 
ami des by the general method described above in Sdieme 1 . 
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Sdiaiie2 

r\ l)NaSH ^V^^^ 
O 3)TMSI 



(1) 



(2) 
base 



Ar-CHjL 
^ Het-CHjL 



(HetAr)Ar 

(3) 



A method of preparing an intramediate that may be used to prepare a 
variety of compounds of Formula I is shown below in Scheme 3. 
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Schemes 




In Scheme 3, a compound of fonnula (1) is allowed to react with NaSH to 
give an intermediate thiol derivative, which is allowed to react with 2- 
5 bromoacetaldehyde dimethyl acetal, followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of formula (2). Deprotonation of the 
compound of formula (2) with lithium hexamethyldisilazane (UHMDS'O. and 
quenching of the resulting anion with methylchlorofoimate gives a compound of 
formula (4). 

10 Alternately in Scheme 3, the intermediate thiol derivative described above 

may be allowed to react with methyl bromoacetate, and the resulting thioether 
allowed to condense and cyclize widi dimethylformamide dimettiylacetal to give a 
compound of formula (4). 

Still alternatively in Scheme 3, the compound of fonnula (1) may be 

15 allowed to react with methyl thioglycolate to give the same intennediate as that 
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obtained by reaction of the fliiol derivative described above witii meftyl 
bromoacetate. This intermediate so fonned may again be allowed to react with 
dimethylformamide as described above to give a compound of fonnula (4). 

The compound of formula (4) is a compound of Formula I wherein r2 is 
CO2CH3. R"* is benzyl, R1 is methyl, and r3 is H. The compound of formula (4) 
may be converted by conventional means wdl known to an artisan of ordinary 
skill in organic chonistry to compounds of Fonnula I independentiy containing 
esters, amides, or alkynes. to name a few, at r2, arylmetityl, substituted 
arylmethyl, heteroarylmetiiyl, or substituted heteroarylmethyl, to name a few, at 
r4, and CHO or CH2OH at r1. For example, the compound of formula (4) may 
be converted to a compound of Fonnula I wherein r2 is an amide as shown below 
in Method 2 of Scheme 4. 



15 



Scheme 4 

Method 1 




2. electrophile (RNCO, 
RCH0.orR0C(O)a 




E = amide, ester, alccdiol 

Method 2 
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In Method 2 of Scheme 4, the compound of fonmila (4) is saponified with 
lithium hydroxide in water, and the resulting catboxyUc acid derivative is aDowed 
to couple with an amine of formula RNH2. wherein R may be defined as r5 or r2 
(provided r2 is not halo), to give an amide of fonnula (8). Hie coupling naay be 

5 accomplished a number of different ways. Two such ways are using a coupling 
agent such as i.(3-dimethyIaminopropyl)-3^ylcaibodiimide hydrochloride 
("EDAO and l-hydroxybenzotriazole hydrate ("HOBT) together with the two 
reactants, or by first allowing the intermediate caiboxyUc acid derivative leactant 
to react with oxalyl chloride in die presence of a catalytic amount of NJJ- 

10 dimethylformamide ("DMF'), followed by reaction of the resulting acid chloride 
with RNH2 in die presence of pyridine. 

Alternatively, in Scheme 4, compounds of Formula I whrarin R^ is an 
amide, ester, or alcohol may be prepared as shown by Mediod 1. In Method 1 of 
Scheme 4, a compound of formula (5) may be deprotonated mth UHMDS, and 

15 the resulting intermediate anion reacted with an electrophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (ROC(O)Cl). wherein R is as 
defined above, to give an amide, alcohol, or ester, respectively of formula (6). 

Alternatively die compound of formula (4) prepared according to tiie 
procedure illustrated in Scheme 3 may be converted to a compound of Formula I 

20 wherein r2 is an amide and r4 is arylmetiiyl, substimted arylmetiiyl, 

heteroaryimediyl. substimted heteroarylmediyl, and further, alkenybnethyU 
substimted alkenylmethyl, alkynyl methyl, or substimted alkynylmediyl. as 
illustrated below in Scheme 5. 
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Scheme 5 

Method 1 




1. ^OBttED 




(12) 01) 



5 ZisHorCOOH 

In Scheme 5, Method 1, the compound of formula (4) may be 
debenzylated and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to leaa 
with an amine of fonnula RNH2' wherein R is as defined above, following the 
10 EDAC procedure described above to give a compound of formula (10). The 

compound of fonnula (10) may be allowed to react witii a compound of formula 
R4acH2L, wherein L is a leaving group such as chloro, bromo, iodo, acetoxy, 
trifluoromethyl sulfonyl, or trifluoroacetyl, and R^^Cti2 is a subset of the set of 
groups defined above for wherein the carbon atom in bonded to the 



wo 02/064599 



PCT/1B02/00313 



pyrimidine ring nitrogen atom is a CH2 group, in.the presence of a base such 
as cesium carbonate to give a compound of formula (11). 

Alternatively in Scheme 5, Method 2, the order of functionafization of the 
pyrimidine ring substiment groups r2 and may be reversed from that 
is described above for Method 1 in Scheme 5. 

In Scheme 5, Method 2, a compound of formula (12) may be allowed to 
react with the compound of formula R*2KH2L, wherein R'^a and IJC are 

defined above, first to give an intermediate containing the group R^*CH2 for R*, 
followed by conversion to an amide at r2 according to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to the procedure described above for Method 1 of Scheme 5 (for the conversion of 
a compound of formula (9) to a compound of formula (10)), \rtien Z is COOH. 

During the synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

15 carboxylic groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemistry is well-established and is fully described by 
Greene and Wuts in "Protecting Groups in Oi^ganic Synthesis" (John Wiley & Son 
Press, ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylalkyl groups such as benzyl. Typical hydroxy 

20 protecting groups include ether forming groups such as mettiyl and ethyl, and acyl 
groups such as acetyl and /en-butoxycaibonyl (tBOC). Carboxylic acids generally 
are protected as esters, for example 2,2,2-trichloroethyl, /m-butyl, or benzyl. 
These protecting groups are readily cleaved by standard methods where desired 
Sulfoxides and sulfones of Formula I, wherein X is SO or SO2, may be 

25 prepared by oxidation of the corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloropeibenzoic acid. 

The following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula L The examples are representative only and are 
not to be construed as limiting the invention in any respect. All references cited 

30 herein are incozporated by reference. 
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EXAMFLEl 

6-BenzyI-S,7^loxo-6,7^iihydro-5H-tliia2oloI3^1pyriB^ 
add ben^l ester 

l>Beiizyl-pyriniidine'2,4,6»trioiie 

5 Step A: Freshly cut sodium metal (15.9 g. 690 mmol) was dissolved in 

100% ethanol, diethylmalonate (53 mL, 349 mmol), and benzylurea (5033 g. 
335 mmol) were added, and die mixture was heated to reflux. The heat was 
reduced just bdow reflux, and ethanol (100 mL) was added. The reaction mixture 
was stirred 3 days at just below edianol reflux and was thra allowed to cooL 

10 Water (300 mL) and dien 2N HCl (500 mL) were added, and the entire mixture 
was cooled to 0°C. The resulting soBd was collected by fUtration, washed witij 
water, and air-dried. Two crops totaling 64.52 g (88%) were obtained. 
CalcdforCnHioN203: 

C, 60.55; H, 4.62; N, 12.84. 

15 Found: C, 60.65; H. 4.61; N. 12.60. 

3-BeiizyK6-chloro-lH-pyrimidine-2,4-dione 

Step B: Phosphorus oxychloride (240 mL) was added in small portions 
over about 0.75 hour to a mixture of l-benzyl-pyrimidine-2,4,6-trione (47.48 g, 
217 mmol) and water (10 mL). Upon completing the addition, the reaction 

20 mixture was heated to reflux for 1 hour, then allowed to cool somewhat, dien the 
phosphorus oxychloride was removed on the rotaiy evaporator, the resulting 
brown oil was added to ice, and the ice was allowed to slowly melt The resulting 
precipitate was collected by nitration, washed with wator, slurried in hexanes, 
collected by flltration, taken up in teoahydrofuran, dried (magnesium sulfate) 

25 filtered, concentrated, and the resulting solid collected by filtraticm. The product 
was obtained in 2 poitions; total 38.61g (75.2%). 
Calcd for Ci 1H9CIN2O2: 

C, 55.83; a 3.83; N, 11.84. 
Found: C, 55.76; H, 3.78; N, 1 1.62. 
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3-Beiizyl4H(2^dimethoxy-^thylsulfm^^ 

Step C: Ground sodium hydrosulfide hydrate (4 J2g. 84 mmol) was added 
to 3-benzyl-6-chlQro-lH-pyrimidiiie-2.4-dione (4.72g. 20 nunol) in 
dimethylfonnamide (20 mL), and the mixture was wanned to 45''C for about 

5 0.25 hour, and then bromacetaldehyde dimethylacetal (1 1 mL, 93 nunol) was 

added in portions over about 0.5 hour. The reaction mixture was stined 3 days at 
45''C and was then partitioned between ethyl acetate (400 mL) and sodium 
bicarbonate solution (200 mL). The layers were separated, and the organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated with 

hexanes/ethyl acetate and the solid collected by filtration. The solid was dissolved 
in methylene chloride, concentrated and triturated (1:1, hexanes/ethyl acetate), 
filtered and the solid dissolved in methylene chloride, concentrated and triturated 
(1:1, hexanes/ethyl acetate), filtered again to give L128 g of product An 

15 additional 1 ,76 g was obtained by chromatography of the mother liquors on silica 
gel using hexanes/ethyl acetate as eluant. Total yield 44.8%. 
Calcd for Ci5HigN204S: 

C, 55.89; H, 5.63; N, 8.69. 
Found: C. 55.79; H, 5.32; N, 8.63. 

20 6-Benzyl-thiazoio[392-c]pyrimidine-5,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dimetiiyloxy-ethylsulfanyl)- 
lH-pyrimidine-2,4-dione (1.34 g, 3.83 nmiol) in xylene was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
removing metiianol using a Dean-Stark trap. The reaction was then cooled to 
25 room temperature and purified using flash chromatography to give the desired 

product as a white solid (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); IR NMR 
(CDCI3) 5 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s, IH), 5.18 (s, 2H); 

MS (ACPD, w/z 259.1 (M++1). 
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6-Beii?yl-5,7-dioxo-6,7^ydro-5H-thiazoloI3^1pyriinidine. 

acid benagiester 

Step E: To a solution of diisopropylamine in THF (5 mL) at CC was 
added n-BuLi (1.6 M, 0.15 mL. 0.24 mmol), and the resulting solution was stined 
at CC for 10 minutes and cooled to -WC. A solution of 6-benzyl- 
thiazolo[3.2-c]pyrimidine-5,7-dione (52 mg, 0.2 mmol) in THF (5 mL) was 
added, and the resulting solution was stirred at -78° C for 30 minutes. Neat 
benzylchlorofonnate (0.041 g, 0.24 nunol) was added dropwise, and the reaction 
was quenched by addition of NH^Q after 30 minutes at -78° C. After extraction 
with EtOAc, the organic layers wne combined and washed wiA brine, dried, 
filtered and concentrated in vacuo. The residue was purified using flash 
chromatognq)y to give the desired product as a yellowish solid (became vrtiite 
after trituration with 1:1 hexane^BOAc, 0.014 g, 18%). 
Rf=0.54(l:l hexane/EtOAc); iR NMR (CDCls) 5 7.84 (s, IH), 6.92-7.18 (m, 
lOH), 5.64 (s, IH). 5.00 (S. 2H). 4.82 (s, 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

6-Benzyl-8-methyl-5,7.dioxo-6,7-dihydn»-5H-thiazolo[3>c]pyrlniidine- 

2- carboxyIic add benzyl esto- 

l-Beiizyl-5-methyl-pyrimidlne-2,4,6-trioiie 

Step A: Sodium metal (7.68 g, 334 mmol) was dissolved in 100% edianol 
(500 mL). benzylurea (25.12 g, 168 mmol) and diethylmethyl malonate (29 inL, 
169 mmol) were added, and the mixture was heated at just below ethanol reflux 
overnight. The reaction mixture was concentrated to remove ethanol, water 
(200 mL), and 1 N hydrochloric acid (350 mL) woe added and an oil separated. 
25 The oil would not crystallize and could not be purified by chromatography. The 
oil was treated with ethanol/sodium ethoxide, (400 mL/7.4 g, 322 nunol) 
ovani^t at just below ethanol reflux and was worked up as before to give an oil 
that would not crystallize. This material was used directly m the next step. 

3- Ben?yl-6-cliloro-5-methyl-lH-pyriniidlne-2^ione 



10 
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Step B: The CTude pyrinridinedione ftom above was taken up in 
tetrahydrofuran (about 10 mL), water (5 mL) was added, concentrated to remove 
tetrahydrofuran, and phosphorous oxychloiide (1 10 mL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stirred 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the rotary evaporatory. Crushed ice (about 300 g) was added, and the nrixture was 
allowed to slowly wann to room temperature and the resulting dark oil soHdified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brovwi solid. The solid was triturated with hexanes/ethyl acetate, 1:1, v/v, 

collected by filtration, and washed with hexanes. The product was obtained in 
4 portioiis; total 14 g.(33^% for the 2 steps). 

3-Beiizyl6-(2^-diiiiethoxy-ethylsulfanyl)-5-methyl-H-pyrimidine-2,4^one 
Step C: The piocedure for Example 1, Step C, was used starting with 
15 3.ben2yl-6-chloto-5-methyl-lH-pyiimidine-2,4-dione (5.0 g, 20 nraiol) fiom 

Step B, sodium hydiosulfide hydrate (5.06 g, 90.4 mmol), and bromoacetaldehyde 
dimethylacetal (13 mL, 110 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ethylsuIfanyl>5-methyl-H-pyrimidine-2,4-dione in two portions; toud 2.57 g. 

(38%). 

20 Calcd for C16H20N2O4S: 

C, 57.13; H. 5.49; N. 8.33. 
Found: C. 57.30; H, 5.50; N, 8.78. 

6.BeiiJQ'l-8-iiirthyl-tiiiaa»lo[3^1pyrliiildine-5,7-dione 

Step D: The thioether acetal, 3-benzyl-6-(2,2-diinethoxy-ethyl8ulfanyl> 
25 5-inethyl-H-pyrimidine-2,4-dione, (0.95 g, 2.8 mmol), was treated according to 
the procedure for Example 1, Step D to give the pnjduct, 6-benzyl.8-methyl- 
thiazolo[3a-c]pyrimidine-5,7-dione (0.622 g) as a light tan soUd (80.8%). 
Calcd for C14H12N2O2S: 

C, 61.75; H, 4.44; N, 10.29. 
30 Found: C, 61.63; H, 4.51; N, 10.19. 
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6-Beiizyl-8-iiiethyl.S,7^oxo-6,7^ydro-5H.tliiazoloP 

2-carboxyUc add bemyl ester 

Step E: 6-Benzyl-8-inethyl-thia2olo[3^-clpyriinidiiie-5.7-dione (0.262 g, 

0.96 mmol) from Step D was taken up in tetrahydrofuran (25 mL), and Uthium 
5 hexamethyldisilazane (1.3 mL, 1 M in tetrahydrofuran. 13 mmol) was added at - 
78°C, and the reaction was allowed to proceed for 3 minutes, then benzyl 
chlorofonnate (0.5 mL, 3.5 mmol) was added, and the reaction was stined for 
10 minutes at -78*C, ammonium chloride solution (4 mL) was added, and the 
reaction mixture was allowed to waim until the ice in the flask melted. The 
10 reaction mixture was partitioned between ethyl acetate (200 mL) and brine 

(100 mL) . The layers were separated, the organic layer was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on siUca gel using hexanes/ethyl acetate. 6:4. v/v as eluant to give the product in 
2 portiions, 0.158 g (40.5%) 
15 Calcd for C22H18N2O4S: 

C. 64.92; H, 431; N, 6.63. 
Found: C, 65.01; H, 4.46; N. 6.89. 

EXAMPLE 3 

6-Bellayl-5,7-dioxo-6,7-dihyd^o-5H-thill^olo[3;^c]pyrimidine-2Ha^ 
20 add pyridiii-4-yhnethyl ester hydrochloride 

6-Beiizyl-5,7^oxo^,7Mlihydro-SH-thia2olo[3^]pyrinmdine-2wairboxyBc 

add methyl ester 

Step A: The product from Example 1. Step D (0318 g, 2.0 mmol). was 

reacted according to the procedure of Example 2, Step E, using methyl 
25 cWoroformate (3.0 mL, 39 mmol) in the place of benzyl chlorofonnate to give the 

product, 6-b«nzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-caiboxyUc acid methyl ester ( 0.084 g). An additional 0.26 g of impure product 

was also obtained (Total yield 54.2%). ■ 

Calcd for C15H12N2O4S: 
30 C, 56.95; H, 3.82; N, 8.86. 

Found: C, 56.87; H, 3.75; N, 8.61. 
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6-Benzyl-5J-dioxo-6,7-dihydio-5H-<hiazoloI3^-c]pyriinid^^ 
2-carboxyUc acid methyl ester may also be obtained according to the foUowing 
procedure. 

Step A-l:The product from Example 1. Step B, namely 3-benzyI-6-chloro- 
lH-pyiimidine.2,4-dione. (23.7 g, 100 mmol), methyl thioglycolale (11 mU 
130 mmol), and dimethylformamide (100 mL) was heated at 55'C for 1 hour, then 
tiiediylamine (15 mL, 108 mmol) was added and the mixture heated at 70»C for 
2 hours then stirred 3 days at room temperature. More methyl thioglycolate 
(4.3 mL. 50 mmol) and triethylamine (4.5 mL, 32 mmol) were added, and the 
mixture was heated at 70*C for 1 hour. The volatiles were removed on the rotary 
evaporator at 80*C. The residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were separated. The organic layer was washed 
with 10% citric acid solution (100 mL), and brine (100, mL), dried over 
magnesium sulfate, and fUtered and concentrated. The aqueous washes were back- 
15 extracted with ethyl acetate (400 mL), the organic layer washed with brine 

(100 mL), dried, and the organics combined and concentrated to a yeUow soUd. 
Trituration with hexanes/ethyl acetate and collection by fUtration gave 
3-(l-benzyl-2,6-dioxo-l,2.3.6-tetrahydro-pyrimidin-4-ylsulfanyl)-acelicacid 

methyl ester, 18.6 g, (61%); MS (APa+), m/z (%): 307(100). 275(40). 

20 Step A-2: To a solution of 3-(l-benzyl-2,6-dioxo-l A3,6-tetrahydro- 

pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) and 
tetrahydrofuran (250 mL) at 50°C was added dropwise dimethylformamide 
dimethylacetal (6 mL, 45 mmol), and the mixture was stirred at 50'»C for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70''C until all the 

25 solvent boiled off. Tetrahydrofuran (200 niL) was added, and the mixture stirred 
overnight at room temperamre. Dioxane (50 mL) was added and tiien the reaction 
mixture concentrated to a viscous oil. The oil was filtered through «iUca gel 
(70-230 mesh) using hexanes/etiiyl acetate, 1:1. v/v to give the product, 6-benzyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3.2-clpyrimidine-2-caiboxyUc acid methyl 

30 ester, 2.94 g (46%). MS (APa+), m/z (%): 317(100), 259(10). 



wo 02/064599 



PCT/IB02/00313 



-71- 

6.BeiizyI.5,7Mlioxo^7^ydro.5H.thiaioloI3,2<]pyrii^^ 
add 

Step B: The product ftom Example 3, Step A, namely 6-benzyl-5,7-dioxo- 
6,7-dihydro.5H-thiazolot3^-c]pyiimidine-2-caiboxyUc arid methyl ester, 

5 (0.226 g, 0.71 mmol) was taken up in methanol (5 mL), and tetyrahydrofiiran 
(5 mL) and 1 M sodium hydroxide solution (0.8 mL, 0.8 mmol) was added at 
room temperature, and the solution turned orange. Water was added untU the 
volume reached about 25 mL, and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was djen poured into a sepaiatory 

10 funnel containing ethyl acetate (200 mL), brine (100 mL), and 1 N HCl solution 
(3 mL). The layers were separated, dried over magnesium sulfate and 
concentrated to a yeUow soUd The solid was triturated with hexanes/ethyl acetate 
and the insoluble portion coUected by filtration (0.093 g) (44%). This was used 
directly in the next step. 

15 6.Ben2yl-5,7^oxo-6,7-dihydro-5H-thia2oIo[3^]pyriimdine.2-cai*o^^^ 

add pyridin-4-yIiiiethyl ester hydrochloride 

Step C: The produa fiom Example 3. Step B, namely 6-benzyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyUc acid (0.084 g, 
028 mmol), 4-pyiidinemethanol (0.082 g, 0.75 mmol), 4-dimethylaminopyridine 

20 (0.014 g, 0. 1 1 mmol), and dichloromethane (5 mL) w«e stirred at room 

temperature and dicyclohexylcaibodiimide (0.059 g, 0.29 mmol) was added all at 
once, and the reaction mixture was cooled to 0»C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred overnight The 
reaction mixture was concentrated to dryness, chn)matognq)hed on silica gel using 

25 ethyl acetate as eluant, the product-containing fractions combined and 

concentrated, and triturated. Dicyclohexylurea was present The solid was taken 
up in tetrahydrofuran (about 3 mL), and HQ gas in etiier (1 M, 1 mL, 1 mmol) 
was added and a precipitate formed. The mixture was concentrated to dryness, 
tetrahydrofuran (about 7 mL) was added and the insoluble portion collected by 

30 filtration and washed witii tetrahydrofuran and air dried. Hie product 6-benzyl- 
5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2-clpyrimidine-2-carboxylic arid pyridin- 
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4-ylinethyl ester hydrochloride was obtained as a Ught yeUow soUd (0.0396 g), 

(33%). 

Calcd for C20H15N3O4S HCl: 

C, 55.88; H, 3.75; N, 9.77. 
5 Found: C, 55.49; H, 3.92; N, 9.60. 

EXAMPLE4 

6-Beii2yl-5,7HMoxo-6,7Miihydro.5H.thiazDlo[3^clpyriinidta^ 

add baizylamide 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
10 thiazolo[3^-c]pyrimidine-5,7-dione, (550 mg, 2.13 mmol) in TEiF (5 mL) was 
added liN(TMS)2 (3-0 ™L. 1-0 3.0 mmol), and the resulting solution was 
stined at -78'C for 30 minutes. Neat benzyUsocyanate (034 inL, 2.77 mmol) was 
added dropwise, and the reaction was stiired at -78''C for 30 minutes and 
quenched by addition of NH4a solution. After extraction with EtOAc, the 
15 organic layers were combined and washed with brine, dried, filtered and 

concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish soUd (became white after trituration with 
1:1 hexane/EtOAc. 0.123 g, 15%). Rf = 0.35 (1:1 hexane/EtOAc); IR NMR 
(d8.THF) 6 8.16 (s, IH). 7.99 (S, IH), 7.06-7.32 (m. lOH), 5.88 (S. IH). 4.96 (S, 

20 2H), 4.38 (d, 2H, J = 5.6 Hz); MS (ACPI), m/z 392.4 (M++1). 
Calcd for C21H17N3O3S1: 

C, 64.44; H, 4.38; N, 10.73. 
Found: C, 63.95; H. 4.46; N, 10.72. 

EXAMPLE 5 

25 6-Benzyl-2.(l-hydroxy.3-phenyl.propyl)-thiazolo[3^1pyriiiiidiiie-5,7-dloM 

To a solution of the product from Example 1. Step D, namdy 6-benzyl- 
thiazolo(3,2-c]pyrimidine-5,7-dione (720 mg, 2.79 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (3.91 mL. 1.0 M, 3.91 mmol), and the 
resulting solution was stiixed at -78°C for 30 minutes. Neat hydrodnnamaldehyde 
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(0.5 mL, 2.77 mmol) was added dropwise, and Hit reacticm was stined at -78*C 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatogtapy to 
5 give the desired product as a yellowish oil (450 mg, 45%). Rf = 0.60 

(1:1 hexane^Ac); NMR (dg-THF) -7.47 (d, IIH). 5.92 (S. IH). 5.14 (S. 
2H), 4.64 (t, IH), 2.70 (m, 2H), 2.01 (m, 2H); MS (ACPD, m/z 393.0 (M++1). 

EXAMFLB6 

6-Ben2yl-5,7-dioxo-6,7-dihydro.5H-thla2oloI3,2-c]pyrinridine-2-carboxyIic 

10 acid biphenyl-4-ylamide 

To a solution of the product from Example 1, Step D, namely 6-ben2yl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 mmol), and the resulting 
solution was stirred at -78°C for 30 minutes. Neat 4-biphenylisocyanate (507 mg, 

15 2.06 mmol) was added dropwise, and the reaction was stirred at -78°C for 

30 minutes and quenched by addition of NH4CI solution. Aftw extracticHi with 
EtOAc, the organic layers were comtoined and washed widi brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatogr^hy 
to give the desired product as a white solid, 0.400 g (60%). Rf = 0.80 

20 (1:1 hexane/EtOAc); 1h NMR (DMSO) 8 10.61 (s, IH), 8.90 (S, IH), 

7.21-7.90 (m. lOH). 6.26 (S, IH), 5.13 (S, 2H); MS (ACPI+). m/z 454.2 (M++1). 

EXAMPLE 7 

6-Benzyl-2.(hydroxy-phenyl-methyl)-thiazolo[3>c]pyriiiudine.S,7^ione 

To a solution of the product fix)m Example 1, Step D, namely 6-benzyl- 
25 thia2olo[3,2-clpyrimidine-5,7-dione (490 mg, 1 .90 mmol) in THF (5 mL) was 
ad^ lfifj lithiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 nmiol), and the 
resulting solution was stined at -78X for 30 minutes. Ben^aldehyde (0.39 mL, 
3.80 mmol) was added dropwise, and the reaction was stirred at -78°C for 
30 minutes and quendied by addition of NH4CI solution. After extraction with 
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BOAc, the oisanic layws were combined and washed wift brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
give the desired product as a yeUowish oil (200 mg, 29%). Rf = 0.31 
(1:1 hexane/EtOAc); Ifl NMR (dg-THF) 5 7.47 (d, lOH). 5.92 (S, IH), 5.14 (S, 
5 2H); MS (AC3T).in/fe 365.0 (M++1). 

EXAMPLES 

6.Beiisqrl.2-(3.phenyl-propioiiyl)-tliiazolo[3^c]pyriiiiid^ 

To a solution of 6-benzyl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyninidine-5,7-dione (230 mg, 0.59 mmol) in toluene was added 

10 activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
removing water using a Dean-Staik trap. The reaction was then cooled to loom 
temperature and purified using flash chromatogr^hy to give die desired product 
as a yeUow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane^Ac); iHNMR 
(CDCI3) • 8.24 (s„ IH). 720-7.55 (m, lOH), 5.96 (s, IH), 5.13 (s, 2H), 2.98 (m, 

15 4H); MS (ACH+), m/z 381.2 (M++1). 

EXAMPLE9 

6-Beiizyl-5,7Hiioxo-6,7-dmydro-5H-thlazolo[3^]pyrimidine-2<arb^ 
add (pyridin-4-ylniiethyl)-andde hydrochloride 

The product fi»m Exanq)le 3, Step B, namely 6-baizyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxyUc acid, (0.280 g, 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 138 mmol), 
l-hydroxybenzotriazole hydrate (0.130 g, 0.96 mmol), dichloromethane (40 mL) 
and dhnediylfonnamide (about 3 mL) woe stiired at 0°C, and 
dicyclohexylcaibodiimide (0.204 g, 0.99 mmol) was added all at once, and die 
reaction mixture was stined ovemiglit at room temperature. The reaction mixture 
was concentrated to dryness with minimal heating, partitioned between eth)^ 
acetate (about 400 mL) and sodium bicariionate solution. The layos were 
separated, and the organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated. The residue was filtered tiirough silica gel 
(70-230 mesh) using tetrahydrofiiran as eluant. The jroduct-enriched fractions 
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weie taken up in tetrahydrofuran and treated with excess hydrogen chloride gas in 
diethyl edwr. The mixture was concentrated to dryness, and diethyl ether was 
added and the insoluble material collected by fUtration. Hie soKd was washed 
with tetrahydrofuran and dried in vacuo to give the product. 0.055 g. 
5 Calcd for C20H16N4O3S 1 HCl H2O: 
C. 54.50; H, 4.33; N, 12.46. 
Found: C. 54.66; H, 4.19; N, 12.08. 

EXAMPUEIO 

6-Benzyl-8.methyl.5,7.dioxo-6,7-dihydro.5H.thia2olo[3,2-clpyrimidine- 

10 2<«arboxylic acid 3-fluoro-beiizyIainide 

The product from Example 2, Step D, namely benzyl-S-metiiyl- 
thiazolo[3,2-c]pyriniidine-5,7-dione, (0.276 g (crude). 1.01 mmol) was taken up in 
tetrahydrofuran (40 mL) and the solution cooled to -70°C. A solution of 1 M 
lithiumhexamethyldisilazane in tetrahydrofuran (1.5 mL, 1.5 mmol) was added. 

15 The reaction mixture was stirred for 3 minutes at -69'C, and Aen neat 

3-flubrob«izyl isocyanate (03 mL, 2.3 mmol) was added all at once. The mixtute 
was stirred 12 minutes at -70**C. The reaction was quenched with ammonium 
drloride solution and partitioned between eUiyl acetate (200 mL) and sodium 
bicarbonate solution. The layers were separated, the oisanic layer washed wifli 

20 brine, dried (magnesium sulfate) and concentrated to an orange oil. The oil was 
chromatographed on silica gel (70-230 mesh) usmg 7:3, then 2:1, hexanes/ethyl 
acetate tiien ethyl acetate as eluant The product enriched fractions wrae 
concentrated and chromatographed again using 7:3, hexanes/ethyl acetate as 
eluant The product was obtained upon trituration witii diethyl etiierAiexanes, 

25 0.0085 g. iH-NMR (CDCI3) 8 7.95 (s, IH), 7.37 (d, 2H). 7.2-7.4 (m, 5H). 7.26 (d, 
IH), 7.01 (bd, IH), 6.47 (bt, IH). 5.14 (s, 2H), 4.54 (d, 2H), 1.98 (s, 3H). 
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EXAMPLE 11 

6-Beiizoyl*5,7-^oxo<^,7-dihydro-5H-tliiazolo^^ 
acid benzylamide 

(2,6^1ioxo-1^396-tetrahydropyriiiddiiie-4^ 
S dimethylacetal 

Stq> A: A suspension of 6-€hlon>-lH-pyrimidine-2,4-dione (10.0 g, 
68.3 nunol) was suspended in dimetfaylfonnamide (80 niL) at 40^C. The heat 
source was removed, and ground sodium hydrogen sulfide (17.3 g, 308 mmol) 
was added in portions. The tempeiatuie was maintained at 40^C for 30 minutes, 

10 then bromoacetaldehyde dimethylacetal (36 mL, 308 nomol) was added The 

suspension was stirred and heated at 40^C for 18 hours. At the end of the reaction 
time, the dimethylformamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 mL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 

15 rinsed with water. The solid was dried in a vacuum at 50°C for 18 hours to give 
5.90 g (37%) of (2,6-dioxo-l,2,3,6-tetrahydrDpyrimidine-4-yl-sulfanyl> 
acetaldehyde dimethyl acetal. ^H- NMR (DMSO-J(;) 6 11.22 (s, IH), 10.92 (s, 

IH), 5.43 (s. IH), 4.53 (t,lH). 3.31 (d, 3H), 3.27 (d,3H), 3.18 (d, 2H); MS 
(APa-)m/2 231, 199,143. 

20 Thiazolo[392<]pyrinudme-5,7-dione 

Step B: To a suspension of (2,6-dioxo-l,23»6-tetrahydropyriinidine-4-y]- 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitrile 
(400 mL) was added trimethylsilyl iodide (7.2 mL, 50.6 mmol). The mixture was 
refluxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtration. 

25 The solid was rinsed twice with cold acetonitrile, then vacuum dried at 40^C to 
give 4.08 g (96%) of thiazolo[3,2-c]pyrinMdine-5,7-dione. 

iR-NMR (PMSO-d^) 6 11.48 (s, IH), 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS(APa+)w/2l69. 
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6<BeiizoyI-thiazolo[3,2<]pyriiiiidiiie-S,7-dione 

Step C: To a suspension of aiia2olo[3,2-c]pyriinidine-5,7-dione (0 J06 g, 
3.01 mmol) in tetraiiydiofiiran (20 mL) was added diisopropylethylamine 
(0.78 mL, 4.5 mmol) foUowed by benzoyl chloride (0 J2 mL, 4.5 mmol). The 

5 mixture was stined at nwm temperature for 22 houis. The reaction was filtered^ 
and the isolated solid rinsed with ethyl acetate. The combined filtrate was washed 
with aqueous sodium bicarbonate, dried (Na2S04), and evaporated to an oil. The 
oil was triturated (hexane:ethyl acetate, 1:1). The resulting soUd was purified by 
flash chromatography (silica gel, dichloromethane:ethyl acetate, 17:3) to give 

10 336 mg (41%) of product. TLC Rf « 0.42 «3i2a2:EtOAc, 9:2); iH- NMR 

(DMSO^tf) 8 8.05 (d. 2H), 7.76 (q, IH). 7.65 (d, IH), 7.55-7.64 (m. 2H). 7.08 (t. 

IH), 6.24 (s, IH); MS (APCI+) m/z 273, 189, 169. 

CalcdforCi3H8N203S: 

C, 57.35; H, 2.96; N, 10.29. 

15 iFound: C, 5739; H, 2.62; N, 10.09. 

6.Beiizoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^)pyrimidine.2<ail»oxy^^ 

acid benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 mmol) 
was added to a solution of 6-benzoyl-thiazolo[3,2-clpyrimidine-5,7-dione 

20 (0319 g, 1. 14 mmol) in tetrahydrofuran (25 mL), under nitrogen at -72''C. After 
3 minutes, bwizyl isocyanate (0.49 mL, 4.0 namol) was added. The reaction was 
stirred 15 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and water. The organic layer was washed with brine, dried (Mg SO4), and 

25 evaporated to a glass. The residue was triturated with h«iane:EtOAc, 1:1, and die 
resulting solid was chromatrographed on silica gel eluting with hexanes:TIIF, 1:1. 
llie isolated product was triturated with diethyl ether to give 81 mg (18%) of 
6-benzoyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3,2-c]pyrimidine-2KaiboxyUc^^ 

benzylamide: mp 204.207''C (dec,); TLC Rf = 0.34 (CH2Cl2-.EtOAc 9:2); 
30 iH-NMR (DMSO-<i(S) 5 9.37 (t. IH). 8.53 (s, IH), 8.08 (d, 2H), 7.58 (t, 2H), 
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7.35-7.23 (m. 5H). 6.28 (s, IH). 4.42 (d. ZH); MS (AP-) m/z 404, 323. 300, 271, 
257,231. 

Caicd for C20H15N3O4S: 

C, 62.21; H, 3.73; N. 1036. 
5 Found: C, 62.09; H, 3.82; N, 9.93. 

EXAMPLE 12 

6-(3,4-Dichlorobeiizyl).5,7-dioxo-6,7Hlihydro.5H-thiazolo[3^1py^ 
2-carbox7lic add bauylamide 

6.(3,4-Dichlorobeii^l)-aua2»Io[3^]pyriimduie-5,7-dione 
iO Step A: To a solution of thiazolo[3,2-clpyriinidine-5,7-dione (1.0 g, 

5.95 mmol) in dimethylfonnamide (20 mL) was added cesium caibonate (2.9 g, 
9.1 mmol). The mixture was stirred at room temperature for 15 minutes. To Ae 
mixture was added 3,4-dichlorobenzyI ciiloride (1.2 mL, 8.9 mL) and die reaction 
stined at room temperature for 20 hours. The dimethylformamide was removed by 
15 vacuum distillation at 60°C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and the resulting solid was purified by flash chromatogr^by on 
aUca gel eluting witii CH2Cl2.EtOAc, 19:1 to give 1252 g (64%) of 
6-(3,4-DichlOTobenzyI>tiiiazoloI32-c]pyrimidine-5,7-dione.TLC 
Rf = 0.30 (CH2Cl2'.EtOAc 19:1); Ifl-NMR (DMSO-d^) 6 7.61 (d, IH), 7.56 (s, 
20 IH), 7.54 (d, IH), 7.28 (d, IH), 7.00 (d, IH). 6.19 (s, IH), 4.99 (s, 2H); MS 
(APCI+)in/z331,329, 327. 

6-(3AI)ichlorobenzyl)-S,7-dioxo-6J-dihydHH5H-tlriazolo[3,2<lpyrii^ 

2-carboxylic acid benzylamide 

Step B: lithium hexametiiyldisilazane (0.7 mL, 1 M in THF, 0.7 mmol) 
25 was added to a solution of 6-(3,4-dichlorobenzyl)-dua2olo[32-c]pyrimidine- 
5,7-dione (0.233 g, 0.68 mmol) in tetrahydrofiiran (10 mL), under nitirogen at 
-72°C. After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
teaction was stined 15 minutes, tiien aqueous ammonium chloride was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
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BtOAc (50 mL). The water layer was ranoved, and the <nganic layer was dried 
0^32 SO4), and evaporated to an dl. The residue was triturated with 
hexane:EtOAc. 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrographed on siUca gel eluting with hexanerEtOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45'C to give 
18 mg (5.6%) of 6-(3,4-dichloiobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxyhc acid benzylamide: mp 216-217' C; TLC 
Rf = 0.23 (hexaneJEtOAc, 1:1); iR-NMR (PlOSO-d^) S 9.34 (t. IH), 8.50 (s, IH). 
7.56 (s, IH). 7.54 (d, IH), 7.35-7.25 (m. 6H), 6.22 (s, IH). 4.99 (s. 2H). 4.41 (d. 

10 2H); MS (APa+) m/z 463. 462, 460, 329, 327, 233. 
Calcd for C21H15CI2N3O3S: 

C, 54.79; H, 3.28; N, 9.13. 
Foun± C, 54.71; H, 3.06; N, 8.93. 

EXAMPLE 13 

15 6-(4-CWorobenzyl)-5J-dioxo-6,7^ihydro-5H-tiiiazolo[3>clpyrunldine. 
2-carboxylic acid beniyiamide 

6-(4-ailoroben?yl)-thiazolo(3^1pyrimidine-5,7-dioiie 

Step A: To a solution of thiazoloI3,2-c]pyrimidine-5,7-dione (0 J05 g, 
3.00 mmol) in dimethylformamide (10 mL) was added cesium carbonate (1.47 g, 

20 4.5 mmol). The mixture was stirred at room temperature for 20 nunutes. To die 
mixture was added 4-chlorobenzyl chloride (0.725 g, 4 J mL) in 
dimethylformamide (2 mL), and the reaction was stirred at room tenq)erature fw 
23 hours. The dimethylformamide was removed by vacuum distillati(» at 60°C. 
The residue was ttiturated with EtOAc. Hie filtrate was evaporated, and the 

25 resulting solid was purified by flash chromatography on silica gel eluting wilh 
CH2Cl2:EtOAc, 9:1 to give 437 mg (50%) of 6-(4-chlorobenzyl)- 
thiazolo[3.2-c]pyriniidine-5,7-dione: rap 152-153 J; TLC 
Rf = 0.51 (CH2a2:EtOAc 17:3); iH-NMR (DMSO-d^) 8 7.60 (d, IH), 
736-7.7.30 (m, 4H), 7.00 (d. IH). 6.19 (s, IH), 4.99 (s, 2H); MS (APa+) m/fe 

30 296,295,294,293. 
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Calcd for C13H9CIN2O2S: 

C, 53.34; H, 3.10; N, 9.57. 
Found: C, 53.22; H, 331; N, 9.31. 

6-(4-ChlorobeiizyI)-5J.dioxo.6J-dihydro-5H-tlila2olo[3,2<]pyri^ 

5 2<arboxylic acid benzylamide 

Step B: Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0S6 mmol) 
was added to a solution of 6-(3,4-dichIorobenzyl)-thiazolo[3,2-c]pyrimidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL) under nitrogen at 
-72*C. After 3 minutes benzyl isocyanate (0.28 mL, 2.2 mmol) was added. The 

10 leactiiMi was stirred 20 minutes, then aqueous ammonium chloride was added, and 
the reaction allowed to warm to room temperature. To die reaction was added 
EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(Na2 SO4) and evaporated to foam. This was chromatrogr^hed on silica gel 
duting with hexanerKOAc, 1:1. The isolated jnoduct was triturated twice wifli 

15 diethyl ether and dried in vacuum to give 108 mg (39%) of 6-(4-chlorobenzyi)- 
5,7-dioxo-6,7-dihydn>-5H-thia2olo[3;2-c]pyrimidine-2-cari}oxyIicacid 

benzylamide: mp >220° C; TLC Rf = 0.18 (hexaneStOAc, 1:1); ^H-NMR 
(DMS0-rf(5) 5 9.34 (t. IH), 8.50 (s, IH), 7.35-7.23 (m, 9H), 6.22 (s. IH). 4.99 (s, 
2H), 4.40 (d, 2H); MS (APCI+) m/z 428, 426, 295, 293, 233. 
20 CalcdforC2iHi6ClN303S: 

C, 59.22; H. 3.79; N,9.87. 
Found: C, 59.18; H, 3.37; N. 9.34. 



EXAMPLE 14 

6-(4-ClilorobeiizyI)-5,7Hiioxo-<>,7HUhydro-5H-thiazolo[3^]^ 
25 l^arboxylic add 3y4-didilorobeii^Iainide 

Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) was 
added to a solution of 6-(4-chlon)benzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL), under nitrogen at -72°C. After 
3 minutes 3.4-dichlorobaizyl isocyanate {033 mL, 2J, mmol) vtras added. Hie 
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leaction was stined 15 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
(Na2 SO4) and evaporated to an oil. The residue was triturated with 
5 hexane:EtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrogr^hed on silica gel eluting with hexane£tOAc, 1:1. The isolated 
product was triturated with diethyl ether and dried in vacuum at 45®C to give 
77 mg (24%) of 6-(4-chloroben2yl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pynmidine-2-carboxylic acid 3,4-dichloro-benzylamide: 
10 mp 218-219^ C; TLC Rf = 0J26 (CH2Cl2£tOAc 17:3); IR-NMR (DMSO^) S 
9.37 (t, IH), 8.48 (s, IH). 7.60 (d, 1H),7,55 (s,lH), 7.36.7,27 (m, 5H). 6.23 (s. 
IH). 4.99 (s. 2H), 4.40 (d, 2H); MS (APa+) w/z 497, 495, 493, 303, 301. 295. 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N, 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 

EXAMPLE 15 

6.(4*I^ridyhnethyl>5.7-dioxo-6,7-dihydnH5H-thiazolo[3;S-c]py 
2-carboxylic acid benzylamide hydrochloride 
20 6-(4-Pyridylmethyl)-thia2olo[3>c]pyrimidine-5,7,dione 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 mmol) in dimethylformamide (20 mL) was added sodium hydride (0.39 g, 
9.7 mmol, 60% oil dispersion) in small portions over 20 minutes. Over a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g. 3.6 mmol) was added. The 
25 reaction was stirred at room temperature for 90 minutes. The dimethylformamide 
was removed by vacuum distillation at The residue was triturated with 
tetrahydrofuran (50 mL) for 16 hours. The mixture was filtered. Hie filtrate was 
evf^Kirated. and the resulting solid purified by chromatography on silica gel 
eluting with CH2Cl2:THF. 2:1. There was recovered 277 mg (33%) of desired 

30 product: mp 174-176'* C; TLC Rf = 0.24 (CH2Ca2:THF 2:1); Ifl-NMR (DMSO- 
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de) 5 8.45 (d. 2H). 7.61 (d, IH), 7.24 (d, 2H). 7.01 (d. IH), 6.21 (s, IH). 5.03 (s, 

2H);MS(AP+)in/fe260. 

Calcd for C12H9N3O2S 0.2 H2O: 

C, 54.83; H, 3.60; N, 15.98. 
5 Found: C, 55.10; H, 3.60; N. 15.77. 

6.(4-I^ridyImethyl)-5,7-dioxo-6,7-dihydro-5H.tlu 
2-carboxylic acid benzylamide 

Step B: lithium hexamethyldisilazane (0.59 mL, 1 M in THF, 0.59 mmol) 
was added to a solution of 6-(4-pyridylmethyl)-thia2olo[3^-c]pyrimidine- 

10 5.7-dione (0. 100 g, 0.39 mmol) in tetrahydiofuran (15 mL), under nitrogen at 

-72*'C. After 3 minutes benzyl isocyanate (0.12 mL. 0.98 mmol) was added. The 
reaction was stirred IS minutes, then aqueous ammonium chloride was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 

15 (Na2 SO4) and evaporated to an oil. This was chromatrographed on silica gel 

eluting with CH2Cl2:THF, 2:1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same manner prior to 
conversion to the hydrochloride salt. IH-NMR (DMSO-d(5) 5 9.34 (t, IH), 8.51 (s, 
IH), 8.46 (d, 2H), 7.35-7.23 (m. 7H). 6.25 (s, IH), 5.03 (s, 2H), 4.41 (d, 2H). 

20 6-(4-Pyridylinethy)-5,7.dioxo-6J-dlhydro-SH-ttiia2oIoI3>c^ 
2-€arboxylic acid benzylamide hydrochloride 

Step C: The product from Step B (0.115 g, 0.29 nunol) in tetrahydrofuran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chloride in diethyl 
ether (0.5 mL, 1 M). The suspension was stirred at room temperature for 16 hours. 

25 The resulting solid was isolated by filtration and triturated with water (0.5 mL) for 
30 minutes. The solid was isolated and dried in vacuum at room tempoature for 
22 hours to ^ve 95.2 mg (77%) of die hydrochloride monohydrate: mp > 210X, 
iH-NMR (DMSO-d^) 5 9,41 (t, IH), 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d, 2H), 
7.35-7.25 (m, 5H), 5.20 (s, IH), 4.41 (d, IH); MS (APa+) m/z 394, 393, 260. 
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Calcd for C20H16N4O3S • HCl • H2O. 

C, 53.75; H, 429; N, 12^. 
Found; C, 54.06; H, 4.24; N, 12.51. 

EXAMPLE 16 

5 6-Ben2yl-8-methyl-5J-^oxo-6,7-dihydro-5H-thiazol^^^ 
2-carboxylic acid benzylamide 

Lithium hexamethyldisilazane (0.67 mL, 1 M in THF, 0.67 mmol) was 
added to a solution of 6-ben2yl-8-niethyl-tiiia2olo[3,2-c]pyrimidine-5,7-dione 
(0.122 g, 0.45 mmol) in tetrahydrofuran (10 mL), under nitrogen at -'70''C. After 

10 3 minutes benzyl isocyanate (0.20 mL, 0.67 mmol) was added The reaction was 
stirred 20 nrinutes, then aqueous ammonium chloride was added and the reaction 
allowed to wann to room temperature. Water was added and the mixture stirred 
overnight. To the reaction was added EtOAc (50 mL). The layers were separated 
and the organic layer washed with brine, dried (Na2S04), and evi^orated to an 

15 oil. This material was chromatrographed on silica gel eluting with 

CH2Cl2:EtOAc, 9:1. The isolated product was triturated with diethyl etha: and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olol3^<]pyrimidine- 
2-carix)xylic acid benzylamide. mp 176-178**C; TLC Rf = 033 (CH2Cl2:EtOAc 

20 9:1); IfrNMR (CDCI3) 5 7.90 (s, IH), 7.46 (d, 2H), 7.39-7.27 (m, 8H), 

6.10 (t. IH). 5.16 (s. 2H), 4,57 (d. 2H), 1.99 (s, 3H); MS (APa+) m/z 406, 273. 
Calcd for C22H19N3O3S: 

C, 65.17; H, 4,72; N, 1036. 
Found: C, 65.16; H, 4.76; N, 10.15. 

EXAMPLE 17 
6-Baizyl-^iiiethyl-5jHUoxo-6,7-dihydro-5H-tlii^ 
2-carboxyIie add 4-methoxybenzylaiiiide 

lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 mmol) was 
added to a solution of 6-benzyl-8-methyl'thiazolo[3,2*c]pyrimidine-S,7-dione 
(0.150 g, 0.55 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73**C. After 



25 



30 
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3 minutes. 4-methoxybenzyl isocyanate (0^7 mL, 1.9 mmol) was added. Hie 
leaction was stiired 20 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was lanoved and the organic layer was, dried 

5 (Na2S04) and evaporated to an oil. This material was chromatiDgr^ed on silica 
gel eluting with hexanerEtOAc, 2:1. The isolated product was triturated with 
diethyl ether and dried in vacuum at room temperature for 16 hours to give 
108 mg (45%) of 6-benzyl-8-methyl-5.7-dioxo-6.7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-carboxyUc acid 4-methoxybenzylamide: mp 

10 160-162*'C; TLC Rf = 0.15 (hexane:EtOAc, 2:1); Ifl-NMR (DMSCMg) 

5 9.23 (t,lH), 8.52 (s. IH), 7.29-7.20 (m. 7H), 6.88 (d. 2H). 5.03 (s. 2H). 433 
(d, 2H). 3.71 (s. 3H), 1.87 (s. 3H); MS (APa+) mh 436. 273. 121. 
Calcd for C23H21N3O4S: 

C, 63.43; H, 4.86; N, 9.65. 

15 Found: C, 63.35; H, 4.87; N, 9.51. 

EXAMPLE 18 

6-BenzyI-8-methyl.5,7-dloxo-6,7-dihydro-5H-thiazoIo[3^c]pyiimidine. 

2-carboxylic add 3,4-dichlorobenzylamide 

Borane-tetrahydrofuran complex (0.65 mL, 1 M in THF. 0.65 mmol) was 

20 added to a solution of 6-benzyl-8-methyl-thiazoloI3,2-c]pyrimidine-5,7-dione 

(0.178 g, 0.65 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73°C. To this 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (030 niL, 
0.2.04 mnK>l) was added. TTie reaction was stirred 40 minutes, diai 5% AcOH in 

25 EtOH was added and the reaction allowed to warm to room temperature. Hie 
solvent was evaporated in vacuum and the residue partitioned between EtOAc 
(50 mL) and water. The water layer was removed and the organic layer was, dried 
(Na2S04) and evaporated to a solid- The residue was triturated witii diediyl ether 
overnight. The resulting solid was chromatrogr^hed on silica gd eluting with 

30 haane^tOAc, 1:1. The isolated product was triturated with dietiiyl ^ler and 
dried in vacuum at room temperature for 3.5 hours to give 94 mg 00%) of 
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6.benzyl-8-inethyl-5,7^oxo-6J-dihydio.5H-thiazo^^ 
2-caiboxylic acid 3,4-dichloiobenzylamide: mp 180-182'*C; TLC 
Rf = 0.33 (hexane:EtOAc 1:1); IfrNMR (DMSOd(j) 5 9.35 (t, IH), 8.52 (d, IH), 
7.59 (s, IH), 7.55 (m, 6H), 7.28 (s, IH), 5.04 (s, 2H), 4.41 (d, 2H), L87 (s. 3H); 
5 MS (APCI+) m/z 474, 273. 

Calcd for C22H17CI2N3O3S: 

C, 55.70; H, 3.61; N, 8.86. 
Foun± C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6-Beiizyl-3-methyl-5Jwiioxo-6,7«4ihydro.5H.tl^ 
2-carbo37lic acid beiu^l ester 

3.Benzyl-6-(2M)xopropylsulfanyl)-lH-pyriiiiidine-2,4-dione 

Step A: Ground sodium hydrosulfide hydrate (2.36 42 mmol) was added 
to 3-benzyl-6-chloro-lH-pyriinidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylformamide (12 mL), and the mixture was wanned to 45°C for about 

10 minutes and then chloroacetone (4.0 mL. 50 mmol) was added. The reaction 
mixture was stirred overnight at room temperature and was then partitioned 
between ethyl acetate (200 mL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. The solution was filtered and concentrated to a yellow oil. The oil was 
chiomatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, 
v/v, as eluant. The product was obtained in several portions as a mixture of the 
ring-opened and aminal forms. The mixture was used diiectty in the next step. 

6-Beiizyl-3-methyl-thiazolo[3^]pyriinidine-5,7-dione 

25 Step B: A mixture of the ring-opened and aminal forms of 3-benzyl- 

6-(2-oxopropylsulfanyl)-lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amount of p-toluenesulfonic acid was refluxed witii 
removal of water using a Dean-Stark trap. The reaction mixture was refluxed 
overnight, concentrated to dryness, and partitioned between ethyl acetate 

30 (150 mL) and sodium bicarbonate solution. The layers were separated, the organic 
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layer dried over magneaum sulfate, filteied and concentrated to a Ught brown 
soKd. The solid was triturated with hexanes/ethyl acetate to give the product as a 
tan solid, 0.220 g. An additional 0.258 g was obtained by silica gel filtration of the 
mother liquors. 
5 Calcd for C14H12N2O2S: 

C, 61.75; a 4.44; N, 10.29. 
Found: C, 61.59; H, 4.43; N, 10.11. 

6.Benzyl-3.inethyl.5,7-dioxo^,7-dihydro.5H-thia2olo[3^^ 

2- carboxylic acid benzyl ester 

10 Step C: The product from Step B, 6-benzyl-3-methyl-thiazolo[3,2- 

c]pyrimidine-5,7-dione, (0.220 g, 0.81 mmol) was reacted according to the 
procedure from Example 2, Step E, to give the product, 0.209g (63.7%) m 
2 portions. 

Calcd for C22H18N2O4S: 
15 C, 65.01; a 4.46; N, 6.89. 

Found: C, 65.01; H, 4.47; N, 6.78. 

EXAMPLE20 

6.Benzyl-5,7Miioxo-2A6,7-tetrahydro-5H-thiazolo[3,^^^ 

3- carboxyIic add benzyl ester 

20 2^Dihydroxyproplonic acid benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 mmol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g. 73,4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothennic reaction moderated by cooling with an ice bath. The reaction was 

25 complete in 1 hour. A second portion of benzylacrylate (10 g, 61.7 mmol) and 
morpholine N-oxide (8.6 g, 73.4 mmol) was added and the reaction mixture 
stuxed at room temperamre. Whra the reaction was complete by TLCj sodium 
sulfite (10 g. 120 mmol) was added, and the mixture was stirred 0.5 hour. The 
reaction mixture was extracted with ethyl acetate and washed with 

30 IN hydrochloric acid solution, brine, and dried over magnesium sulfate. The 
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solution was filtered, concentrated, and distilled (150°C at .1 mm Hg) to give 
18.09 g of the product as a colorless oil. This was used directly in the next step. 

2^Dioxo-2/6-[l^]oxathiolane-4-carboxyUc add benzyl ester 

Step B: The product from Step A. namely 23-dihydroxypropionic add 
5 benzyl ester (1.00 g, 5.7 mmol). in carbon tetrachloride (20 mL) was treated with 

thionyl chloride (0.39 mL, 5.36 mmol). Nitrogen gas was bubbled through the 

solution while refluxing. The reaction was complete in about 0.5 hour. 

Acetonitiile (10 mL), ruthenium chloride trihydrate (10 mg), sodium 

metaperiodate (1.64 g), and water (10 mL) were added and the nuxture stirred 
10 0.5 hour. The reaction mixture was diluted with water and edier, and the ether 

layra- dried over magnesium sulfate. The product was obtained as a soUd upon 

filtration throu^ a pad of silica gel; 1 . 163 g. 

CalcdforCioHioOeS: 

C, 47.04; H, 3.96. 
15 Found: C, 46.51; H. 3.90. 

6-Beii^l-5,7-dioxo-2^,6,7-tetrahydro.5H-thiazolo[3^]pyriniidiiie- 

3-carboxylic add ben^l ester 

Step C: 3-Ben2yl-6-chloro-lH-pyrimidine-2.4-dione (1.083 g, 4.59 mmol) 
in tetrahydrofiiran (10 mL) was treated with potassium t-butoxide (1 M in 

20 tetrahydrofiiran, 5.6 mL, 5.6 mmol) for 5 minutes. Then 2,2-dioxo- 

2/6-[l,2)oxathiolane-4-carboxylic acid benzyl ester (1.895 g, 734 mmol) was 
added in 1 portion. The reaction mixture was stirred for 2 hours at room 
temperature and then concentrated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosulfide 

25 (1.29g, 23 mmol) was added causing an exotherm. The reaction mixmre was 
stirred 2 hours and then treated with 1 N HCl (20 mL) and extracted into ^yl 
acetate, washed widi brine, dried over sodium sulfate, filtered and evq)orated. The 
residue was chromatographed on silica gel using 40% ethyl acetate in hexanes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 

30 CalcdforC2iHi8N204S: 
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C. 63.95; H, 4.60; N, 7.10. 
Fbund: C. 63.70; H, 4.70; N, 6.82. 

EXAMFLB21 

6-Beiizyl-5,7MUoxo.2^,6,7-tetrahydro^-thiazolo[3>c)pyrfa^ 
5 2H:arboxyUc add pyridm-4-ylmethyI ester hydrochloride 

6-Beii^l-S,7HUoxo-2A6»7-tetnihydro-SH-thiazolo[3,2<:]pyriiiudii^ 

2-carboxyIic add 

Step A: To a solution of 6-benzyl-5,7-dioxo-2^,6,7-tetrahydiD-5fl- 
thiazolo[3^-c]pyriniidine-2-carboxylic add benzyl ester (1.68 g, 4.25 mmol) in a 
mixture of tetiahydrofuran (48 mL), methanol (14 mL), and water (14 mL) was 
added at loom temperature, lithium hydroxide hydrate (0.37 g, 8.8 mmol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric add solution (100 mL) and ethyl achate (200 mL). The 
lay^ woe separated, the organic layer washed with sodium chloride solution, 
dried over magnesium sulfate, filtered, and concentrated to an cnl that crystallized 
fiom dichloromethane/ethyl ether, Tlie entire mixture was concentrated to dryness 
and triturated with ethyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the mother liquors. 
Calcd for C14H12N2O4S: 

C, 55.26; H, 3.97; N, 9.21. 
Found: C, 55.16; H, 4.09; N. 8.75. 

6-Benzyl.5,7-dioxo-2,3,6,7-tetrahydro-5H-thia2olo[3^c]pyriinidiiie. 
2-carboxylic add pyridin-4-ybnethyl ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydlo-5H- 
25 thiazolo[3,2-c)pyrimidine-2-carboxylic acid (.305 g, 1 mmol), 

4-hydioxymethylpyridine (0.160 g, 1.47 mmol), 4-dimethylamino pyridine 
(0.043 g, 035 mmol), and tetrahydiofuran (20 mL) at 0*>C was added 
dicyclohecylcaibodiimide (0.224 g, 1.08 mmol), and the mixture was stirred 
5 days at room tenqierature. The reaction mixture was concentrated to dryness, 
30 partitioned between ethyl acetate (200 mL) and water (100 mL), the layers 
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sepaiated, dried over magnesium sulfate, filtered, and cmcentiated. Some 
material was insoluble in both layers and was coUected by filtration. Hus solid 
was treated with HQ gas in diethyl ether (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S • HQ • .5H2O: 
C, 54.48: H, 4.34; N, 9.53. 
Found: C, 54.26; H. 4.31; N, 9.35. 



EXAMPLE 22 

6-Ben2yl-5,7-dioxo-2A6J-tetraMro-SH-tMa2olo[3^]pyrimidine- 

10 2-carboxylic add (pyridin-4-ylmethyl)-amide 

To a solution of 6-benzyl-5,7-dioxo-2,3.6,7-tetrahydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (.304 g, 1 nunol), 
4-aniinomethylpyridine (0.115 g, 1.06 mmol), 1-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tetrahydrofuran (20 mL) and dimethylfonnamide (8 mL) at 

15 room temperature was added l-[3-dimethylairano)propyl]-3-eAylcaibodiimide 
hydrochloride (0 JOl g, 1.05 mmol) and the mixture was stirred 5 days at room 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between ethyl acetate (200 mL) and water (100 mL), the layers separated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The oil was 

20 triturated with hexanes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd forC20Hi8N4O3S • .5H2O: 

C, 59.54; H, 4.75; N, 13.89. 
Found: C, 59.85; H, 4.71; N, 13.97. 

25 EXAMPLE23 

6-Beiizyl-l^,7-trioxo-l,23,5,6,7-hexahydit)-l^Hhiazolo[3^c]pyriinidine- 

3-carboxylic add benzyl ester 

A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carl)oxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 
30 sieves (3 g) in dichloromethane 150 mL was stirred at O'C. m-Chloroperbenzoic 
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arid (2.53 g, 15.2 mmol) was added in 3 portions at 0, 2, and 14 hours. After 
20 houis the reaction was filtered, concentrated, and taken up in ethyl acetate. The 
organic layer was washed with sodium bicarbonate solution (2 x 200 mL), brine, 
and dried over magnesium sulfate. The mixture was filtered, concentrated, and 
5 chromatogr^hed on silica gel eluting with 5% acetone in dichloromethane to 
afford the title compound (1.69 g, 64%). 
CalcdforC2iHi8N205S: • 

C,6L45;H. 4,42; N, 6.83. 
Found: C, 61.31; H, 4.44; N, 6.69. 

10 EXAMPLE24 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyrimidin^ 

2H:arbothioic acid benzylamide 

Utiiium hexamethyldisilazane (0.8 mL, 1 M in THF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3,2«-c]pyrimidine-5,7-<lione (0.136 g, 

15 0.50 mmol) in tetrahydrofuran (20 mL), under nitrogen at --68**C, After 3 minutes 
benzyl isothiocyanate (0.20 mL, 1.5 mmol) was added. The reaction was stirred 
14 miiiutes, then aqueous anunonium chloride was added and the reaction allowed 
to warm to room temperature. To the reaction was added EtOAc (200 mL). The 
layeis were separated and the oiganic layer washed with bhne, dried over 

20 magnesium sulfate, and evaporated to an orange oil. This material was 

chromatrographed 2 times on silica gel eluting with hexanes:EtOAc, 7:3, to give 
the product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C, 62.69; H, 4.54; N, 9.97. 

25 Found: C, 6238; H, 4.48; N, 9.51. 

EXAMPLE 25 

6*Be]i27l-3-ethoxy-2^dihydro-oxazolo[3^]pyiiiiiidine*S,^ 
3-Benzyl-6*(2^diethoxy-ethoxy)-lH*pyrinudme-2,4-dioTC^ 

Step A: A solution of the sodium alkoxide of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared fi-om sodium hydride (1.74 g (60% in mineral oil. 
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43.5 minol)) and 2-hydroxyacetaldehyde diethyl acetal (5.4 g, 403 mmol) in 
dimethylfonnainide (40 mL) at room temperature. The alkoxide solution was 
wanned to 50"C and then 3-benzyI-6-chloio-lH-pyriinidine-2,4-dione (4.70 g, 
20 mmol) was added, and the niixtnrc was healed to 80°C overnight and then was 

5 heated to 1 10°C overnight A second portion of alkoxide (from 2.70 g alcohol and 
0.97 g sodium hydride (60% in mineral oil)) in dimethylformamide (10 mL) was 
added, and the reaction mixture was stirred overnight at IWC. The reaction 
mixture was cooled, concentrated, and partitioned between ethyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). The layers were separated, the organic 

10 layer washed with water (2 x 100 mL). brine (100 mL), and dried over magnesium 
sulfate, filtered, and concentrated to an oil. The oil was filtered through silica gel 
(70-230 mesh) using tetrahydrofuran as eluant and was then filtered througji silica 
gel (70-230 mesh) again using ethyl acetate as duant Several portions of ^oduct 
were obtained. IR-NMR (CDOs) 5 8.93 (bs, IH). 722-7.44 (m, 5H), 5.10 (s, 

15 IH). 5.05 (s, 2H), 4.76 (t. IH). 3.98 (d. 2H). 3.69-3.78 (m, 2H). 3.55-3.63 (m, 
2H). 1.22 (m. 6H). 

This material was used directly in the n«et step. 

6-Ben2yl-3-ethoxy-2^ihydro-OHizolo[3^c]pyrfaiidlne.5,7-dione 

Step B: A mixture of 3-benzyl-6-(2.2-diethoxy-ethoxy)-lH-pyrimidine- 
20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Stark tr^. 
After 4 hours, no starting material remained. The reaction mixture was 
concentrated to dryness and the oil/gum taken up in ediyl acetate (200 mL) and 
was washed witii sodium bicarbonate solution, dried over magnesium sulfate, 
25 filtered and concentirated to a brown oil/gum. Upon addition of etiiyl acetate a 
small amount of precipitated formed and was collected; 0.036 g. ^H-NMR 
(DMSO-dij) 5 8.93 (bs, IH), 7.1-7.3 (m, 5H), 5.96 (d. IH). 4.83 (dd. 2H). 
4.6-4.8 (m. 2H). 3.67-3.85 (m. 2H), 1.09 (t. 3H). 
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EXAMM26 

6.Beii^l-3-methyl.5,7^oxo-6,7Hllhydro.5H-tliiazolo[3,^^^ 

2-carboxyUc add methyl ester 

Step A: Ground sodium hydrosulfide hydrate (435g. 78 mmol) was added 

5 to 3-benzyl-6-chloro-lH-pyriniidine-2,4-dione (4.72 g, 20 mmol) in 

dimethylfonnamide (15 mL), and the mixture was wanned to 44°C and then neat 
methyl-2-chloroacetoacetate (10 mL, 82 mmol) was added in portions over about 
lOminutes. The reaction mixture was stiired 0.5 hour at SO'C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicarbonate solution 

10 (100 mL) and water (200 mL). The layers were separated and die organic layer 
washed with water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The solution was filtered and concentrated and triturated vnth 
hexanes/ediyl acetate, 1:1, v/v, and die solid collected by filtration, 2.17 g. 
A second crop was obtained ftom the mother Uquors, 0.68 g, (41%). MS (APa+) 

15 m/z (%): 349.1(100), 317.1(50). 

Step B: The product fiom Example 26, Step A, (0.837 g, 2.4 mmol) was 
heated to reflux in toluene (50 mL) in die presence of a catalytic amount of para- 
toluenesulfonic acid hydrate employing a Dean-Staik trap for die azeotropic 
removal of medianol. The reaction mixture was tefluxed 9 hours then 

20 concentrated to an oil. The oU was filtered dirough siUca gel (70-230 mesh) using 
hexanes/etiiyl acetate, 12:1, v/v as eluant. The product, 6-benzyl-3-metiiyl- 
5,7.dioxo-6,7-dihydto-5H-thiazolo[3,2-c]pyrimidine-2-caiboxyUc add metiiyl 
ester, was obtained as a white solid, 0.142 g (18 %). MS (APa+), m/z (%): 
331.1(100). 

25 EXAMPLE 27 

6-BenzyI-8-methyI-5J-dioxo-6,7-dihydro.SH-thiaa»lo[3>clpyrliiiidlne- 

2<arboxyIic add 2,4-dichloro-baizylaiidde 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
tiiiazolo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 mmol) was taken vp in 
30 tetrahydrofiiran (10 mL) and lidiium hexametiiyldisilazane (1.5 mL, 1 M in 

tetrahydrofuran, 1.5 mmol) was added at -78''C, and die reaction was allowed to 
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proceed for 3 minutes; then 2,4-dichlon)beiizyl isocyanate (0.5 mL, 3.4 mmol) 
was adde4 and the reaction was stined for 15 nrinutes at -78*0, ammonium 
chloride solution was added, and the reaction mixture was partitioned between 
etiiyl acetate and brine. The layers were separated, tiie organic layer was dried 

5 over magnesium sulfate, filtered, and concentrated. The residue was 

chromatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to 
give the prx)duct, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tiiiazolo[3^-c]pyrimidine-2-cari)oxylic acid 2,4-dichloro-benzylamide, as a white 
solid upon trituration with hexanes/etiiyl acetate, 100 mg (21%). MS (APCI+). 

10 m/z(%):476.1(60).474.1 (80)273.1 (100). 

EXAMPLE28 

6-Beii?yl*iiiethyl.5,7-dioxo-6,7-dihydro-5H-thia2olo[3^1pyrimidin 
2-carboiQrlic add 3-m^yl-beiizylamide 

En^loying die procedure of Example 2, Step E, 6-benzyl-8-metiiyl- 

15 thia2olo[3,2-c]pyiimidine-5,7-dione (0.272g, 1.0 nmiol) was taken up in 

tetrahydrofuran (10 mL), and litiiium hexametiiyldisilazane (1.5 mL, 1 M in 
tetiahydrofuran, 1.5 mmol) was added at -78''C, and the reaction was allowed to 
proceed for 3 minutes; tiien 3-metiiylbenzyl isocyanate (0 35 mL, 2.7mmol) was 
addai, and die reaction was stiired for 15 minutes at -78°C ammonium diloride 

20 solution was added, and the reaction mixture was partitioned between efliyl 
acetate and brine. The layers were separated, die organic layw was dried over 
magnesium sulfate, fdtered, and concentrated. The residue was chromatograpiied 
on silica gel using hexanes/etfjyl acetate, 65:35, v/v as eluant to give the product, 
6-ben2yI-8-metiiyl-5,7-dioxo-6.7-dihydro-5H-tiuazolo[3,2-c]pyrimidine- 

25 2-caiboxylic acid 3-methyl-benzylamide, as a white solid upon trituration with 
hexanes/etiiyl acetate, 120 mg (29%). MS (APCI+), m/z (%): 420.1(100), 
273.1 (75). 
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EXAMFLE29 
6-Beiizyl-2Kl-hydroxy-3.phcnyI^yIH^me%^^ 
5,7-dione 

Emplo3dng the procedure of Btanqile 2, Step E, 6-ben2yI-8-methyl- 
5 thiazolo[3,2-c]p)mniidine-5,7-dione (0.407 g, IJS inmol) was taken up in 
tetrahydrofuran (12 mL) and lithium hexamethyldisilazane (3^ mU 1 M in 
tetrahydiofuran, 3.2 mmol) was added at .72**C, and the reaction was allowed to 
proceed for 3 minutes, then trans-cinnamaldehyde (0.5 mL, 4,0 mmol) was added, 
and the reaction was stirred for 15 minutes at -72''C, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warm to room 
temperature and was then partitioned between ethyl acetate (150 mL) and brine 
(50 mL). The layers were separated, the organic layer was dried over magnesium 
sulfate, filtered, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-ben2yl- 
15 2-(l-hydroxy-3-phenyl-allyl)-8-methyl-tinazolo[3,2-c]pyrimidine-5,7-^ 
24.8 mg (4.1%). MS (APCI+), m/z (%): 405.1(100). 

EXAMPLE 30 
6.Beiizyl*methyl-5,7Mlioxo.6,7-dihydro-5H-thiazoto^^ 
2-carboxylic acid 4-fluoro-benzylanude 

20 Procedure 1: 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazolo[3,2-clpyrimidine-5,7-dione (0.407 g. 1.5 mmol) was taken up in 
tetrahydrofuran (40 mL) and litiiium hexamethyldisilazane (L8 mL, 1 M in 
tetrahydrofuran, 1.8 mmol) was added at -72*'C, and the reaction was allowed to 

25 proceed for 3 minutes; then 4.fluoTobenzyl isocyanate (0.336 g, 2J2 mmol) in 

tetrahydrofuran (0.5 mL) was added, and the reaction was stirred for 14 minutes at 
-72**C, ammonium chloride solution (2 mL) was added, and flie reaction mixture 
was allowed to slowly warm until the ice in the reaction flask melted. The reaction 
mixture was diluted witii etiiyl acetate (50 mL) and washed with brine (50 mL). 

30 The layers were separated, the organic layer was dried over magnesium sulfate, 
filtered, and concentrated. The residue was chromatographed on silica gel using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatographed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give the product, 6-benzyl- 
8-niethyl-5,7-dioxo-6,7-dihydro.5H-thiazolo[3,2-c]pyrin^ acid 
4.fluoro-benzylamide, 50 mg in 2 portions MS (APQH 

5 424.1(100), 273.1 (50). 

6-Beii2yl-8-methyl-5,7.dioxo-6,7^ihydro-5H-thi^ 

2- carboxylic add 4-fluoro-ben^lamide (prepared by caibodiimide coupling) 
Procedure 2: 

The product of Example 33, Step B (see below), namely 6-benzyl- 
10 8-methyl-5,7.dioxo-6J-dihydio-5H-thiazolo[3,2-clpyrimidine-2-caiboxyU^ 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylformamide (4.5 mL). 
Added were 4-fluorobenzyl amine (84 mg, 67 nunol), l-hydroxybenzotriazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)pn)pyI]- 

3- ethylcarbodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
15 was stirred overnight at room temperature. The reaction mixture was partitioned 

between etiiyl acetate (200 mL) and water (100 mL), and die layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
20 resulting was triturated with ethyl ether and collected by filtration, 0.182g (86%). 

EXAMPLE 31 

6-Beiizyl-2-(l-hydroxy-3-phenyl--prop-2-ynyl)-8-methyl- 
ttiiazolo[392H:]pyriiiiidine-5,7-dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyi- 

25 tiiiazolo[3,2-c]pyrimidine-5,7-dione (1.08 g, 4.0 nraiol) was taken up in 

tetrahydiofuran (30 mL) and litiiium hexamethyldisilazane (6.0 mL, 1 M in 
tetrahydrofuran, 6.0 nmiol) was added over 2 minutes at -70*^0, and the reaction 
was allowed to proceed for 2 minutes, then phenylpropargyl alddiyde (0.822 g, 
63 mmol) was added, and the reaction was stirred for 13 minutes at -70*'C, 

30 ammonium chloride solution was added, and die reaction mbcture was allowed to 
slowly warm until die ice in the reaction flask melted and was then partitioned 
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between ethyl acetate (200 mL) and brine (50 mL). The layers were separated, the 
organic layer was dried over magnesium sulfate, filtered, and concOTtrated. The 
residue was filtered dirough silica gel using methylene chloride, then 
hexanes/ethyl acetate. 70:30, v/v as eluant to give the product, 6-benzyl- 
5 2-(l-hydroxy-3-phenyl-pn}p-2-ynyl)-8-methyl-thia2olo[3,2-c]pyri 

5,7-dione, 419 mg, in 2 portions (26%); MS (APa+), m/z (%): 403^100), 
387.2(25). 

EXAMPLE 32 
6.Beii2yl-8-formyl-5,7-dioxo.6,7-dihydro-5H-thiazoto^^ 
10 2-carboxylic acid 4*methoxy-benzylamide 

Step A: Employing the procedure of Example 2, Step E, the product of 
Example 1, Step D, namely 6-benzyl-thia201o[3,2-c]pyrimidine-5.7-dione (3.56 g, 
13.8 mmol) was taken up in tetrahydrofiiran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofiiran, 6.0 nmiol) was added over 

15 7 minutes at -73*'C to -70°C, and the reaction was allowed to proceed for 

1 minute; then 4-methoxybenzyl isocyanate (5.06 g, 31 mmol) in tetrahydrofiiran 
(2 mL) was added as rapidly as possible, keeping the temperature below -60°C, 
and the reaction was stirred for 16 minutes at -70**C; anunonium chloride solution 
was added, and the reaction mixture was then partitioned between ethyl acetate 

20 (200 mL) and brine (50 mL). The layers were separated, the organic lay^ was 

dried over magnesium sulfate, filtered, and concentrated. The residue was filtered 
throu^ silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give tiie 
product as a mixture, 1.044 g, in 2 portions (18%). The product could not be 
purified by trituration with ethyl ether, and was used directiy in tfie next step. MS 

25 (APa+), m/z (%): 422.1(100), 259.1 (65). 

Step B: The product from Step A, (0.523 g, 1.24 mmol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stirred overnight at room temperature. The reaction mixture was then 
heated on the rotary evaporator (no vacuum) at 90®C for 3 hours and was then 

30 concentrated. The resulting dark oil was partitioned between ethyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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separated, the organic layer dried over magnesiuin sulfate, filtered, and 
concentrated. The residue was ffltered through silica gel (70-230 mesh) using 
hexanes/ethyl achate, 1:1, v/v to give the product, 6-b«>zyl-8-foimyl-5,7-dioxo- 
6,7-dihydiD-5H-thiazolo[3,2-c]pytinridine-2-carboxylicacid4-ined»oxy- 
5 benzylamide, 0.083 g (14.9%). MS (APa+). m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6-BeIlzyl-8•IIlethyl-5,7^lioxo-6,7-dlhydro•5H•tlliazolo[3;^«]py^^ 
2-carboxylic add (Example 33) 

6-Beiizyl-8-methyl-5,7HUoxo-6,7-dihydro-5H-tliiazok>[3,2<]pyi^ 

10 2<ari}oxyIic acid methyl ester (Example 33a) 

Step A: Employing the procedure of Example 3, St^ E, 6-BenzyI- 
8-methyl-tfiiazoloP,2-c]pyrimidine-5,7-dione (554 mg, 2.03 mmol) in 
tetrahydrofuran (40 mL) under N2 at -73*C was treated with lithium 
hexamethyldisilazane (3.05 mL 1 M in THF, 3.05 mmol). After 3 minutes, methyl 

15 chloioformate was added. After 20 minutes, saturated NH4CI was added and the 
reaction allowed to wann to room temperature. The water layer was removed, the 
organic layer was dried (Na2S04), decanted and evaporated in vacuo to an ofl. 

Chromatog«q)hy on silica gel eluting with Itoiane:EtOAc, 3:1 gave 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-lhia2olo[3,2-c]pyrimidine-2-carboxylic acid 

20 methyl ester (Example 33a) (53%); MS (APa+), m/z (%): 331(100), 273(20). 

6-Benzyl-8-med)yl-S,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: The product fit>m Exanq)le 2, Step B, namely 3-baizyl- 
25 6-chloro-5-methyl-lH-pyrimidine-2,4-dione, (5.02, 20 mmol) was reacted 

according to the procedure for Exaiiq>le 3, Step A-1, usmg cesiimi carbonate in 
place of triethylamine to give (l-benzyl-5-mefliyl-2,6-dioxo-l,23.6-tetrahydro- 
pyrimidin-4-ylsulfanyl)-acetic add methyl ester, 3.165 g (49 %). MS (APa+), 
m/z (%): 321(100), 289(90). 
30 Step A-2: 1 -Benzy]-5-meUiyl-2,6-dioxo-l A3,6-tetrahydro-pyrimidin- 

4-ylsulfanyl>acetic add mediyl ester firom Stq> A-1 above, 0320 g, 1 nmiol) was 
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reacted according to the procedure of Example 3, Step A-2 .to give benz^l- 
8-rnethyl-5 J-dioxo-6 J-dihydio-5H-thiazolo[3^-c]pyri^ acid 
methyl ester (Example 33a), 0.203 g (61%)- MS (APa+), m/z (%): 331(100). 

6-Beii2yl-8.methyl-5,7Hiioxo.6,7Mlihydro-5H-thia^ 

5 2-carboxylicadd 

Step B: The product from Step A (350 mg. 1.06 rmnol) was dissolved in 
tetrahydrofuran (20 inL). To die solution was added methanol (10 mL) and water 
(10 mL). To the solution was added lithium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL), After 10 minutes at room temperature, the reaction 

10 was poured into a separatory funnel of EtOAc and water. Hydrochloric acid 

(10 mL of 1 M, 10 mmol) was added. The layers were separated, and the aqueous 
layer was extracted with EtOAc. The combined organic layer was washed with 
hrine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated with diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7.dihydn>-5H- 

15 thia2olo[3,2-c]pyrimidine-2-carboxylic acid (Example 33) (86%); MS (APa+), 
m/z (%): 317(50), 273(100). 

EXAMPLE 34 

6-Beiizyl-8-methyK5,7-dioxo-6,7Hlihydn)-5H-tWazolo[3^te 
2-carboxylicacid (lH-iDdol-5-ybnetbyI)«amide 

20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimi 

2-carboxylic acid (80 mg, 0.25 mmol) was dissolved in tetrahydrofuran (10 mL). 
Added in order were 5-aminomethyUndole (43 mg, 0^9 mmol), 
l-hydroxybenzotriazole hydrate (55 mg, 0.41 nunol) and 
l-[3-(dimethylamino)pn}pyl]-3-ethylcarbodiiniide hydrochloride (57 mg, 

25 0.30 mmol). The mixture was stirred for 2.5 hours at room temperature. The 
tetrahydrofuran was evaporated in vacuo and the residue partitioned between 
EtOAc and water. The organic layer was washed twice with 1 M HQ, dried 
(Na2S04), and evaporated in vacuo. The residue was chromatographed on silica 
gel eluting witii CH2Cl2£tOAc, 9:1. The resulting solid was triturated with 

30 dietiiyl ether and dried in a vacuum to give 6-benzyl-8-methyl-5,7-dioxo- 
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6.7Hiihydio-5H-thiazolo[3^K:]pyrinridiiie-2-<:aiboxyUc acid (IH-indol- 

5- ylmethyD-amide (46%); mp 189-191; MS (APa+). m/z (%): 445(20), 273(20). 
130(100). 

EXAMPLE35 

5 6.Benayl-*-iiieUiyl-5,7Hlloxo-6,7.^ydro-SH-thiazoloI3^ 
2-cart)03iylic add (thiazol-4>ylmetliyl)-aiiiide hydrochloride 

C*Thiazol-4-yl-iiiethykuiuiie 

Step A: C-Thiazol-4-yl-niethylainiiie was made from 4-chloroinethyl- 
thiazole in 2 steps using the proceduie of Culbeitson. TP., Domagala. JAL, 
10 Peterson, P., Bongers, S., hTichols, Ji.; J. Heterocyclic Chemistry 1987;24:1509. 

6- BenzyI-8-methyl-5,7HUoxo^7<Himydro-5H-thhu»lo[3;SH;]pyrimi^ 
2-carboqrllc add (thiazol-4'yfanethyl)-ainlde hydrodiloride 

Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyKc add (333 mg, 1.05 nimol) was dissolved 
in dimethylfonnaniide (10 mL). Added in order woe 4-aminomethyldiiazole 
(138 mg, 1.21 mmol), l-hydroxybenzotriazole hydrate (148 mg, 1.10 mmol) and 

1- [3-(dimethylamino)propyI]-3-ethyIcaibodiiniide hydrochloride (210 mg, 
1.10 nunol). The mixture was stined for 16 hours at room temperature. The 
dimethylfoimamide was evaporated in vacuo and the residue partitioned between 
EtOAc and water. The organic layer was washed twice with water, twice with 
10% sodium caibonate, then brine. The organic layer was dried (Na2S04) and 

evaporated in vacuo. The residue was crystallized from ethyl acetate to give 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2- carboxylic acid (thiazol-4-ylmethyl)-amide (60% yield). The material was 
dissolved in tetrahydrofuran (10 mL) and treated with 1 M HCl in diethyl ether 
(1 mL, 1 mmol). Filtration gave6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carix)xylic add (thiazo]-4-ylmethyl)-aniide. 
hydrochloride (91%). MS (APa+), m/z (%): 413(100), 273(10). 
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EXAMPLE 36 
6.Beii^l-8-methyl-5,7^iioxo^7.dBhydnHSH.th^ 
2-carboxyUc acid (pyridui-4-yIinethyl)-aiiiide hydrochloride 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydio-5H-thiazolo[3^<]pyiimidine-2-<»boxyU acid, (0.32 mmol, based 
on amount of starting ester from the previous step) was dissolved in 
tetiahydrofuran (15 mL), and l-hydroxybenzotriazole hydrate (47 mg, 
0.35 mmol), 4-aminomethylpyridine (54 mg, 0.5 mmol) were added The reaction 
mixture was cooled to zero degrees, and dicyclohexylcaiixwiiimide (77 mg, 
10 0.37 mmol) was added. The reaction mixture was allowed to slowly warm to room 
temperature and was then stirred ovemight at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed with samrated 
sodium bicarbonate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on silica gel (70-230 mesh) using 
15 ethyl acetate as eluant. The product-containing fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APa+), m/z (%): 407.1(100), 273.1 (30). 

EXAMPLES 37 and 37a 
6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyrin^ 
20 2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide (Example 37); and 
<HBciizyi-8-meaiyl-5,7Hlioxo.6,7Hlihydro.5H-thiazolo[3^c]py^ 
2*carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-araide hydrochloride 
(Example 37a) 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
25 6,7-dihydio-5H-thiazolo[3,2-clpyrimidine-2-caiboxylic acid (158 mg, 0^ mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2-methoxy- 
4-aminomethylpyridine (73 mg, 0.54 mmol), l-hydroxybenzotriazole hydrate 
(68 mg, 0-5 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcart)odimiide 
hydrochloride (102 mg, 0.53 mmol). The mixture was stirred for 3 days at room 
30 temperature. The reaction mixture was partitioned between ethyl acetate (200 mL) 
and water (100 mL). The organic layer was washed with water (100 mL), 
sattirated sodium bicaiixinate solution (50 mL), and brine (50 mL). The layas 
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were separated, and the aiganic layer was dried over magnesium sulfate, filtered, 
and evaporated in vacuo. The residue was chiomatographed on silica gel 
(70-230 mesh) using ethyl acetate as eluant The product-containing fractions 
weie concentrated and the residue triturated with ethyl ether/ethyl acetate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7.dihydro.5H.thiazolo[3^-c]pyrim 

2.caiboxylic acid (6-methoxy-pyridin-3-ylniethyl)-amide, 4L7 mg, (19%) 
(Example 37). Treatment of the mother liquors with HCl gas in ethyl ether gave 
6-benzyl-8-methyl-5J-dioxo-6J-dihydro-5H.thiazolo[3,2-c]pyrimid^ 
2-carboxylic acid (6-methoxy-pyridin-3.ylmethyl)-amide hydrochloride 

10 (Example 37a), 45 mg (19%). MS (APa+), m/z (%): 437.2(100), 273.1 (70). 

EXAMPLE38 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydi^5H-thiazolo[3^]pyi^ 
2-carboxyUc add (imidazo[24-b]thiazol-6*ylmethyI)-amide 

The product of Example 33, Step B, namely 6-benzyI-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 
C-imidazo[2,l,Z>]thiazol-6-yl-methylamine(122 mg, 65 mmol), 
l-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (96 mg, 

20 0.50 mmol). The mixture was stirred for 3 days at room temperature. The reaction 
mixture was concentrated at 60X on the rotary evaporator. The residue was 
partitioned between ethyl acetate/tetrahydrofiiran, 1:1, v/v, (200 mL) and water 
(250 mL). The layers were separated, and the organic layer was washed with 
saturated sodium bicarbonate solution, the layers were separated and the organic 

25 layer dried over magnesium sulfate, filtered, and evtqxnated in vacuo. The residue 
was chromatographed on silica gel (70-230 mesh) using etiiyl acetate as eluant 
The product-containing fractions were concentrated and the residue triturated with 
etiiyl ether/ethyl acetate/tetrahydrofiiran to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add 

30 (imida2o[2,l-b]thiazol-6-ylmethyl).amide, 143 mg (63%). MS (APa+) m/z (%): 
452.1(100), 273.1 (70). 
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EXAMPLE39 
6-Beiizyl-8.mcthyl-5,7-dioxo.6,7^iaydro.5H.tl^ 
2-cari>oxyUc add (l*methyl-m-pyraaol-4.yliiiethyl)-ainide 

The product of Example 33, Step B. namely 6-benzyl-8-metiiyl-5J-dioxo- 
5 6 J-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic arid (158 mg, 0.5 mmol) 
was dissolved in dimethylfomiamide (4.5 mL), Added were C-(l-methyl-lH- 
pyra2ol-4-yl)methylamine (56 mg, 51 mmol), 1-hydroxybenzotriazole hydrate 
(71 mg, 0.53 mmol) and l-[3-(dimethylamino)propyI>3-ethylcarix)diimide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stilted for 3 days at room 
10 temperature. The reaction mixture was concentrated at SS^'C on the rotary 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and the organic layer was washed with 
saturated sodium bicarbonate solution (100 mL), Uie layers were separated and the 
organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
15 residue was chromatographed on silica gel (70-230 mesh) using etiiyl acetate as 
eluant The product-containing fractions were concentrated and the residue 
triturated witti ethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic arid (l-methyHH-pyra2ol-4.ylmethyl)- 
amide, 133 mg (65%). MS (APCI+), m/z (%): 4102(100), 273.1 (80). 

20 EXAMPLE40 

6-Beii2yl-8.methyl-5,7^ioxo-6,7.dihydi^5H-tli^ 
2-carboxyIic add prop«2-ynylamide 

The product of Example 33, Step B, namely 6-baizyl-8-methyl-5.7-dioxo- 
6,7-dihydro-5H-thia2olo[3^-clpyrimidine-2-carboxylic arid (157 mg, 0.5 mmol) 

25 was dissolved in dimethylfomiamide (5 mL). Added were propaigyl amine 
(46 mg, 83 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
l-[3-(dimetiiylamino)propyl]-3-ethylcarbodiimide hydrochloride (98 mg, 
0.51 mmol). The mixture was stirred for 3 days at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The reaction mixture was 

30 partitioned between ethyl acetate (200 mL) and saturated sodium bicaibonate 

solution (100 mL), and die layers were separated. The organic layer was washed 
with 10% ritric acid solution (50 mL) and brine (50 mL) ttie layers were sq^arated 
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and the arssadc layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The fcsidue was triturated with ethyl ether/ediyl acetate to give 6-benzyl- 
8-methyl-5J-dioxo-6,7-dihydio-5H4hiazolo[3,2-c]pyriniidine-2-car^ 
prop-2-ynylamide, 49 mg (28%)- MS (APa+), m/z (%): 354^(15), 273.2 (20). 

5 EXAMPLE41 

6-Benzyl-8-methyI-5J-dioxo-(>,7-dihydro.5H.thiazolo[3^3pyr^ 
2-carboxyUc acid (6-methyl-pyridin-2-ylmethyl)-aniide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5.7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (134 mg, 0.42 mmol) 

10 was dissolved in dimethylfonnamide (6 mL). Added were 2-methyl- 

6-aminomethyl pyridine (55 mg, 45 mmol), l-hydroxybenzotriazole hydrate 
(57 mg, 0.42 mmol) and l-[3-(dimethylamino)propyll-3-ethylcarbodiimide 
hydrochloride (84 mg, 0.44 mmol). The mixture was stirred overnight at room 
temperature. The reaction mixture was concentrated on the rotary evaporator at 

15 58°C. The xesidue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarix)nate solution (100 mL) and brine (50 mL), the layers 
were separated, and the organic layer dried over magnesium sulfate, filtered, and 
evaporated in vacuo. The residue was triturated with hexanes/ethyl acetate to give 

20 6-benzyl-8-methyl-5,7-dioxo-6,7-^ydn)-5H-thiazolo[3,2-<:]py^ 

2-caiboxylic acid (6-methyl-pyridin-2-ylmethyl)-amide, 119 mg (67 %). MS 
(APa+), m/z (%): 421.2(100). 

EXAMPLE 42 

6*Beiizyl-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^ 
25 2-carboxyIic acid (2,l^benzothiadiazol-5-ylmethyl>-aiiiide 

The product of Example 33, Step B, namely 6-benzyl-8-mettiyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (164 mg, QS2 mmol) 
was dissolved in dimethylformamide (6 mL). Added were 
C-benzo[l,2,5]thiadiazol-5-yl-methyl amine hydrochloride (104 mg, 52 nmaol), 
30 1-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 

l-[3-(dimethylamino)propyl]-3'^thylcart>odiimide hydrochloride (104 mg. 
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0^2 mmol). TTie mixture was stiired overnight at room temperature. The reaction 
mixture was concentrated on tiie rotary evaporator at 58*^0. The residue was 
partitioned between ethyl acetate (200 mL) and water (100 mL), and the layers 
were separated. Tlie organic layer was washed with saturated sodium bicarbonate 

5 solution (100 mL) and brine (50 mL), the layers were separated, and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was triturated with ethyl ether/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2,13- 
benzotiiiadiazol-5-ylmethyl)-amide, 169 mg (70%). MS (APa+), m/z (%): 

10 464.2(100). 

EXAMPLE 43 

6-Benzyl.8-methyl-5,7.dioxo-6,7Mlihydro-5H4hiazolo[3^]pyrimidta^ 
2-carboxyIic acid 3,4-difluoro-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazoloI3,2-c]pyrimidine-2-carboxylic acid (105 mg, 0.33 mmol) 
was dissolved in dimethylformamide (3 mL). Added were 3,4-difluorobenzyl 
amine (50 mg, 35 mmol), l-hydroxybenzotriazole hydrate (45 mg, 0.33 nmiol) 
and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (66 mg, 
0.35 mmol). The mixture was stined overnight at room temperature. The reaction 

20 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (SO mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 

25 was triturated with hexanes/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cartx>xylic acid 3,4-difluon>- 
benzylamide, 105 mg (72%). MS (APa+), m/z (%): 442.1(100), 273.1 (100). 
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EXAMPLES 44 and 44a 
6*ben^l-8-methyl-5,7Hlioxo-<s7-dihyilro^ 
2-carboi^lic acid (pyridin-3-yliiiethyl>aniide (Example 44) 

6-Beii^l-8-methyl-5,7Hlioxo-6,7-dihydro-5H-^ 

5 2-carboxylic add (pyridin-3-ybiiethyl)-aiiiide hydrochloride (Example 44a) 
The product of Example 33, Stqp B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydio-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (156 mg, 0.49 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 nmiol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 romol), and 

10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (99 mg, 

0.52 mmol). The reaction mixture was stiired ovemi^t at room temperature. The 
reaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution, die layers were separated and the organic 

1 5 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oil began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentrated to dryness, and tritumted with hexanes/ethyl acetate. 
The resulting solid, 6-benzyl-8-methyl-5,7.dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl>amide 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil fix)m the 

concentrated mother liquors was taken up in tetrahydrofuran and treated with HCl 
gas in ethyl ether to give the hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+), m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-Benzyl-8-methyl-5,7-dloxo-6,7-dihydro-5H-thiazolo[3^]pyrimidine- 
2-Garboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add (157 mg, 
0.50 nmiol) was dissolved in dimethylformamide (3 mL). Added were 
30 4-aminomethyl-N-tert-butyloxycaibonylpiperidine (1 13 mg, 53 mmol), 
l-hydroxybenzotriazole hydrate (71 mg, 053 nmiol) and 
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l-[3-{dimethylainino)propyl]-3-ethylcaibodiim hydrochloride (105 mg, 
0.55 mmol). The reaction mixtiire was stined ovemi^t ai room temperature- The 
reaction mixture was partitioned betwera ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 

5 saturated sodium bicarbonate solution (100 mL), the layers were separated, and 
the organic layer dried over magnesium sulfate, filtoed, and evaporated in vacuo. 
The iBsulting oil slowly crystallized on standing. Ttiis was used directly in the 
next step. MS (APa+), m/z (%): 5133(1), 457.3 (15), 413.3 (40). 

Step B: The product of Example 45, Step A, 230 mg, 45 mmol, was taken 

10 up in dichloromethane (20 mL), and HQ gas was bubbled in for about 2 minutes, 
and the flask was stoppered and allowed to stand overnight at room temperature. 
The reaction mixture was concentrated to a foam, and ethyl ether was added. The 
resulting solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (piperidin- 
4-yhnethyl)-araide hydrochloride, 1 16 mg (56%); MS (APCI+), m/z (%): 
413.3 (100). 

EXAMPLE46 

6-Beii^l-8-methyl-5J-dioxo-6,7Mlihydro-5H-thiazoIoI3^]pyri^ 

20 2-carboxylic acid 3-fluoro-4-methoxy-beiizylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-<lihydro-5H-thiazoloI3,2-c]pyriniidine-2Tcarboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyl amine (80 mg, 52 mmol), 1-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 

hydrochloride (102 mg, 0.53 nmiol). The reaction mixture was stined 3 days at 
room temperature. The reaction mixture was partitioned between ethyl acetate 
(200 mL) and water (100 mL), and the layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 mL), the layers were 

30 separated, and the organic layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/ethyl acetate, 7:3, v/v, as eluant The product-containing fractions 



wo 02/064599 



PCT/1B02/00313 



-107- 

weie cancentnited and the residue triturated with ethyl ether. The resulting solid, 

6-benzyl-8-methyl-5J^iioxo-6,7^hydro-5H.thiazolo[3^-^^^ 

2-caiboxylic acid 3-fluony4-methoxy-benzylaniide, was collected by filtration, 

53 mg (23%). MS (APO+X miz (%): 454.2 (80), 273.2 (100). 

5 EXAMPLE47 

6-BciizyI*mcthyl.5,7^oxo^,7^yditH5H.thiazoto^ 
2-carboxyUc acid (pyridin-Z-ylmethyO-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-<»b^ add (183 mg, 

10 0.58 mmol) was dissolved in tetrahydrofuran (30 mL). The reaction mixture was 
cooled to 0**C, 2 drops of dimethylformamide were added, then oxalyl chloride 
(0.2 mL, 2.29 mmol) was added, and the mixture was stirred at 0°C under an 
atmosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to wann to room temperature, stined ten minutes, and then concentrated to an 

15 oil/solid without heating. This material was used directly in the next step. 

Step B: To the product from Example 47, Step A, (146 mg, 0.44 mmol), 
was added under a nitrogen atmosphere, 2-aminomethyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL). The reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted with ethyl acetate. 

20 The ethyl acetate solution was washed with water and hrine and dried over 

magnesium sulfate, filtered, and concentrated to an oil. Water was added to the oil 
and decanted. The oil was taken up in tetrahydrofuran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. The resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluanL The product-containing fractions 

were concentrated, the residue triturated with hexanes/ethyl acetate to give an off- 
white solid. The solid was taken up in tetrahydrofuran and treated with HQ gas in 
ethyl ether. The resulting solid was collected by filtration, 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydrO"5H-thiazolo[3,2-c]pyriniidine-2-carboxylic acid (pyridin- 

30 2-y]methyl^amide hydrochloride, 73 mg (44%). MS (APa+), m/z (%): 
407.1 (100), 331.1 (50). 
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EXAMP££48 

6-Beiizyl-8-metfa}i*5,7HUoxo-e,7-dibydnH^^ 
2-carboxylic add 4-inethyl-beiizylainide 

The product of Example 33, Step B. namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydro-5H-thiazolo[3,2<]pyrimidme-2-caiboxy arid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-methylbenzyl amine 
(61 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 030 mmol) and 

1- [3-(dimethylamirio)propyl]-3-ethylcaibodiimide hydiochloride (100 mg, 

0.52 mmol). The mixture was stined overnight at room temperature. The reaction 
10 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and die organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and evirated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyriini^^ 

2- cart)oxylic arid 4.methyl.benzylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420.2 (100). 

EXAMPLE 49 

6.Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2^ 

20 2-carboxylic acid 4-trifluoromethyl-beiizylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydTO-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-tiifluoromethylbenzyl 
amine (88 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 

25 and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on die rotary ev^Kirator. The residue was partitioned 
between ethyl acetate and water. The layers were separated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. Th& residue was triturated witii hexanes/ethyl acetate to give the product, 
6-benzyl-8-metiiyl-5,7-dioxo-6,7-dihydn)-5H-tiuazolo[3^-<]pyrinu 
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2-ca*oxylic add 4-trifluoioiiiethyl.beiizylainide, 154 mg (65 %). MS (APa+), 
m/z (%): 474.2 (100), 3713 (30), 

EXAMPLE 50 
6-Beiizyl-8-methyl-5,7*4Uoxo-6»7-dihydro-5H-t^^ 
5 2-carboxyIic add 4-chloro-beiizylamide 

r The product of Example 33. Step B, namely 6-benzyl-8-m(Bthyl-5.7-dioxo- 
6 J-dihydro-5H-thia2olo[3,2-c]pyrimidine-2H:aibo add (158 mg, 0.50 mmol) 
was dissolved in dimethylfocmamide (4 mL). Added were 4-chlorobenzyl amine 
(71 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) and 

10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; the layers were separated 

15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-caiboxylic add 4-chloro-benzylamide; 170 mg (77%). MS (APCI+), m/z (%): 
440.1 (100), 442.1 (50). 

EXAMPLE 51 

6-Benzyl-8-methyI-5,7Hlioxo-6,7<dibydro-5H*thiazoIo[3^]p^^ 

2- GarboxyUc add 4«trifluoroniethoxy-beiizylaiiiide 
The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine-2-caxboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 roL). Added were 
4-trifiuonnethoxybenzyl amine (96 mg, 50 nomol), 1-bydroxybenzotriazole 
hydrate (68 mg, 0.50 mmol) and l-[3-(dimetfaylamino)piopyl]* 

3- ethylca2bodiimide hydrochloride (100 mg, 0.52 mmol). The mixture was stined 
ovemigbt at room temperature. The reaction mbctuie was concentrated on die 
rotary evaporator. The residue was partitioned between ethyl acetate and wat^. 
The layers were separated, and the organic layer was washed witii saturated 
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sodium bicaibonate solution. The layers were separated and the organic layw 
dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-benzyl-8-inethyl- 
5,7-dioxo-6,7-dihydn>-5H-thiazoloI3,2-c]pyrimidine-2-carl)oxyIicacid 
5 4-trinuoroniethoxy-ben2ylamide; 191 mg (80%). MS (APa+), m/z (%): 
490.2 (100). 273.2 (50). 

EXAMPLE 52 

6-Ben2yl-8.methyl-5,7-dioxo.6,7-dihydro-5H-thiazolo[3^]pyrimidine. 
2-caii>oxylic add (2-methyl-thiazol-4-ylmetbyl)-amide hydrochloride 

10 C-(2-Methyl-ttiiazol-4-yl)-m^ylamine 

Step A: C-(2-Methyl-tfaiazol-4-yl)-niethylaniine was made from 
4-chloromethyl-2-methyl-thiazole in 2 steps using the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bongers S, Nichols JB; J. Heterocydic 
Chemistry 1987, 24. 1509. 

15 6-Ben^l-8-methyl-5,7>dioxo-6,7^1ihydro-5H-thiazoloP^]pyrliiiidine- 
2<arboxylic add (2-methyl-thiazoI-4-ytanethyl>amide hydrochloride 

StepB: 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid was treated as in Example 35, Step B 
with C-(2-Methyl-thiazol-4-yl)-methylanune. The free base crystallized from 
20 etiiyl acetate. The HCl salt made as in Example 35, Step B gave 6-benzyl- 

8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyrimi,dine-2-carboxylicadd 
(2-methyl-thiazol-4-ylmethyl>ainide hydrochloride (45%); MS (APCI+), m^ 
(%): 427(100). 169(25). 

EXAMPLE 53 

25 8-Methyl-thiazolo[3^]pyriinidtaie-S,7-dione 

Hie product of Example 2, Step D, namely 6-baizyl-8-methyl- 
thiazolo[3,2-c]pyrimidiiie-5,7-dione (1.00 g, 3.67 mmol) was dissolved in benzoie 
(25 mL). Aluminum chloride (2.00 g, 15 mmol) was added, and the mixture 
heated at reflux for 16 hours. The warm mixture was poured over ice and stirred 

30 until the ice melted. The resulting yellow solid was filtered and rinsed with water. 



wo 02/064599 



PCT/IB02/00313 



-111- 

The soKd was triturated with diethyl ether then dried in vacuo at 50**C for 
16 hours to give 8-methyl-thiazolo[3^-c]pyriimdine-5,7-dione (83%). iiq> 
>230^C. MS (APa+), m/z (%): 183(100), 140(20). 

EXAMFLE54 

5 8-Methyl-5,7'^ioxo-6,7^iihydro-5H-thia2olo[3^c]pyrim 
add 

The product from Example 3, Step A, namely 6-benzyl-8-methyl- 
5 J-dioxo-6 J-dihydro-5H-tWazolo[3^K:]pyriniidine-2-cartK)xylic acid methyl 
ester (4.0 g, 12 mmol) was dissolved in benzene (115 mL), Aluminum chloride 

10 (6,4 g, 48 mrool) was added and the suspension heated at reflux for 21 hours. The 
warm mixture was poured over ice and stirred until the ice melted. The solid was 
filtered. The solid was suspended in water and 1 M sodium hydroxide (1.1 eq.) 
was added. The mixture was stirred for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1.1 eq.). The resulting solid was isolated and 

15 dried in vacuo at 50°C to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carf)oxylic acid (99%). mp >205'' C. MS (APQ+X 
m/z (%): 227(25), 183(100), 139(20). 

EXAMPLE 55 

4.[2-(4-Methoxy-beiizyIcarbamoyl)-8-methyl-5,7Hlioxo-7H- 
20 thiazolo[3^]pyrimidiD-6-ylmethyl]-beiizoic acid 

8-Methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3>clpyrimidine-2M»rbo 
acid 4-methoxy*benzylaimde 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylformamide (300 mL). To the solution was added 1-hydroxybenzotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (10.2 g, 53 mmol), then 4«methoxybenzylamine (5.9 mL, 
45 nunol). The mixture was stirred for 22 hours at room temperature. The 
dimethylformamide was removed in vacuum at 60''C. The residue was stirred in 
water for 30 minutes then filtered. The resulting solid was stirred with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtered and rinsed 
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with water, then vacuum dried at 45''C for 16 hours to give S-methyl-SJ-dioxo- 
6,7-dihydro-5H-thiazoloP;2-c]pyriimdine-2-caiboxylic add 4-niethoxy- 
benzylamide (77%). MS (APa+), m/z (%): 346(100). 303(30). 277(45). 

4-Methylbeiizoic add tert-butyl est«- 

5 Step B: To a solution of pyridine (125 niL) and trat-butanol (125 mL, 

1.31 mole) was added 4-methylbenzoyl chloride (171 mL, 1.29 mole). Tht 
reaction was stirred at room tempraature for 88 hours, then poured into water 
(325 mL) and EtOAc (325 mL). The layers were separated. The EtOAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicaibonate, and brine. The solvent was evaporated in vacuo to give the crude 

ester. The material was dissolved in hexanes (250 mL) and passed through silica 
gel eluting with additional hexanes. The solvent was evaporated in vacuo to give 
4-methylbenzoic acid tert-butyl ester (96%). Ifl-NMR (CDCI3) 5 7.87 (d, 2H), 
7.20(d, 2H), 2.39(s. 3H), 1.58(s, 9H). 

15 4-BromometfayIbeiizoic acid tert-butyl ester 

Step C: The product from Example 55, Step B (50.0 g. 0^6 mole) was 
dissolved in carbon tetrachloride (250 mL). N-Bromosucdnimide (46.3 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). The 
mixtuie was heated at reflux for 4 hours. Tlie cooled reaction was filtered. linsmg 

20 the solid with hexanes. The combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic laya- was dried (Na2S04) and 
passed through silica gel eluting widi hexanes. The solvent was removed in vacuo 
to give 4-bromomethylben20ic acid tert-butyl ester (72%). The material could be 
crystallized from methanol; mp 46-48; ^H-NMR (CDQa) 8 7.95(d, 2H). 

25 7.41(d, 2H), 4.50(s. 2H), 1.59(s, 9H). 

4-[2-(4-Medioxy-beozylcarbainoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylmethyl>beiizoic add tart-huiyl estar 

Step D: The product from Example 55, Step A (10.0 g. 29.0 mmol) was 
suspended in dimethylfoimanide (300 mL). Cesium caibonate ^.55 g. 
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29.3 mmol) was added followed by the product of Example 55, Step C. namely 
4.Bromomethylben2oic acid tcrt-butyl ester (7.86 g, 29.0 mmol). After 17 hours, 
the dimethylfonnamide was removed in a vacuum at 70X. The residue was 
mixed with tetrahydrofuran and filtered through a pad of Celite over silica gel 
5 eluting with additional tetrahydrofuran. Hie filtrate was evqxirated in vacuo to an 
oil. The material was purified by chromatography on silica gel, eluting with 
CH2Cl2:tetrahydrofuran (19:1) to give 4-[2-(4-methoxy-benzylcaibamoyl)- 
8-methyl-5 J-dioxo-7H-thia2olo[3.2-clpyrimidin-6-yhnethyl]-benzoic acid tert- 
butyl ester (80%). MS (APCI+). miz (%): 536(35), 480(100), 317(80). 

10 4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^c]pyriniidin-6-ylmethyl]-benzoic acid 

Step E: The product firom Example 55, Step D (12.2 g, 22.8 mmol) was 
dissolved in trifluoroacetic acid (100 mL) and stirred at room temperature for 
1.5 hours. The solvent was removed in vacuo at 40''C. The resulting oil 

15 crystallized in tetrahydrofuran. TTie tetrahydrofuran was evaporated in vacuo. The 
solid was triturated with diethyl ether, then vacuum dried at 45°C to give 
4-[2-(4-methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-yhnethyl]-benzoic acid (80%); mp >210*' C; MS 
(APCI+), m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4*[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5^7-dioxo-7H- 
thiazolo[3^c]pyrimidin-6-ylmethyI]-beiizoic add sodium salt 

To the product of Example 55, Step E (1.05 g, 2.19 mmol), suspended in 
ethanol (120 mL) was added 1 M sodium hydroxide (2.23 mL, 2.23 mmol). PAsx 

25 20 minutes, water (2 mL) was added to complete the solution. The solution was 
filtered and the filtrate evaporated to a white solid The material was triturated 
with ethanol (10 mL) and rinsed twice with diethyl ether. The solid was vacuum 
dried at 55**C for 18 hours to give 4-[2-(4-methoxy-benzylcari)amoyl)-8-methyl- 
5,7-dioxo-7H-thiazoloI3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt 

30 (95%); MS (APa+), m/z (%): 480(20), 317(100). 
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EXAMPLE57 
4-[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5^^ 

tliiazolo[3^c]pyriiiudin-&-yliiiethyl]-ba^ acid 2-diiiiethyIainino-ethyI 
ester hydrochloride 

5 The product of Example 55, Step E was treated as in the procedure of 

Example 35, Step A using N^-dimethylaminoethanoL The crude product was 
dissolved in ethyl acetate/tetrahydrofiiran and washed with water, 10% aqueous 
sodium caihonate and hrine, dried (NasS04) and ev^orated to the free base. The 
material was dissolved in tetrahydrofuran and treated with 1 M HCl in diethyl 
10 ether (1 .2 equivalents). The resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-(4-methoxy-benzylcaibamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-ben2oic acid 
2-dimethylamino-ethyl ester hydrochloride (67%); MS (APa+), m/z (%): 
551(100). 317 (30). 

15 EXAMPLE 58 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyI-5,7Hlioxo-7H- 
thiazoIo[3^-c]pyriiiiidui-6*yfanethyI]-beiizoic acid 

8-Methy^5,7-dioxo-6,7-d^hydro-5H-thia2olo[3;^c]py^hmdine-2-cal^ 

acid 4-fluoro-benzylamide 

20 Step A: 8-Methy]-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid was treated as in Example 55, Step A using 4-fluoro- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyhc acid 4-fluoro-benzylamide (99%); MS 
(APCI+), m/z (%): 334(100), 291(50), 265(95). 

25 4-[2-(4-Fluoro-beiizylcarbamoyl)-8*methyl-5,7-dioxo-7H- 

thiazolo[3^-c]pyrimidui-6-ylmethyI]-beiizoic add tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give4-[2-(4-fluoro-ben2ylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriniidin-6-ylmethyl]-benzoic add tert-butyl ester (63%); MS 
30 (APCI+). m/z (%): 524(35), 468(100). 317(55). 
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4-[244-Fluoro-beiuEylcarbamoyI>^iiietbyI-5,7-dio»>-7H- 

thiazolo[3>c]pyrlinidin-6-yliii^yl]4»eiizoicacid 

Step C: The piodurt firom Step B was treated as in Example 55, Step E to 

give4-[2-(4-fluoro-benzylcaibamoyl)-8-inetiiyl-5,7-dioxo-7H- 

5 thia2olo[3^-c]pyriinidin-6-ylmethyl]-benzdc acid (93%); MS (APa+). m/z (%): 

468(100), 317(50). 

EXAMPLE 59 

4-[2-(4-FIuoro-ben2yIcarbainoyl)-8*methyl-5,7-dioxo-7H- 
thiazolo[3^c]pyriinidin-6.ylmethyl]-beiizok acid Sodium Salt 

10 4-[2-(4-Fluoro-benzylcaibainoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyriinidin-6-ylmethyl]-benzoic acid was treated as in Example 56 
to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidiii-6-ylmethyl]-benzoic acid sodium salt (85%); MS 
(APCI+), miz (%): 468(30), 317 (100). 

EXAMPLE 60 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylmethyI]-benzoic acid 2-dimethylamiiio-ethyl 
ester 

4-[2-(4-Fluon>beTizylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid was treated with NJ*- 
dimethylaminoethanol as in Example 57. The crude compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium carbonate, dried 
(Na2S04) and evaporated. The residue was chromatographed on silica gel eluting 
with CH2Cl2:MeOH 9:1 to give 4-[2-(4-fluoro-benzylcaibamoyl)-8-methyl- 
5,7-dioxo-7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 
2-dimethylamino^thyl ester (30%); MS (APCI+), m/z (%): 539(100). 388(15), 
317(20)- 
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EXAMPLE61 
4-[2-(4-nuoi^beiizy]carbamoyl)<^m6thyI-Sy7HU^ 
thiazolo[3^]pyriinidto-6-yImethyl]-lie^ add 2-aimethylaiiiino-eaiyl 
ester hydrochloride 

5 The product of Example 60 was dissolved in tetrahydrofiinm and treated 

with 1 M HCl in diethyl ether (1.2 equivalents). The resulting solid was filtered 
and rinsed with diethyJ ether, then vacuum dried to give 4-[2-(4-fluoro- 
benzylcarbamoyl)-8-methyl-5J-dioxo-7H-thiazolo[3^-c]pyrinridin^^^ 
benzoic acid 2-dimethylaniino-ethyl ester hydrochloride (41%); MS (APCI+), m/z 

10 (%): 539(100), 388(20), 317(40). 

EXAMPLE 62 

4-{8-MethyI-5,7-dioxo.2-I(pyridin-4-ylinethyl)-carbamoyl]-7H- 
thiazolo[3,2-c]pyriinidm-6-yhnethyl}-beiizoic acid trifluoro-acetate 

8-Methyl-5,7^ioxo^jKlihydro-5H-thiazolo[3>c]pyriinidi^^ 

IS add (pyridin-4-ylmethyl)-aniide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyriiiiidine- 
2-carboxylic acid was treated as in Example 55, Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2- 
clpyrimidine-'2-carboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APCI+), 
20 m/2 (%): 317(100), 274(50), 248(95). 

4-{8-Methyl-5,7.dioxo-2-[(pyridin-4-ylmethyl)Ha«-baiiioyl]-7H- 
thiazolo[3^c]pyrimidin-6-ylmethyl}-beiizoic add tert-butyl ^r 

Step B: The product of Step A was treated as in Example 55, Step D to 
give 4-{8-methyl-5,7-dioxo-2-[(pyridin"4-ylmethyl)-carbamoyl]-7H- 
25 thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100), 451(35), 317(35), 147(40). 
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4-{8-Methyl-5,7^oxo.2-[(pyridin-4.ylmethy^ 
tbia2olo[3^]pyriimdin-^yliiiethyIhbei^ add trifluoro-acetate 

Stq> C: The product from Step B was treated as in Example 55, Step K 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-yhnethyl)-caibanioyl]-7H- 

thiazolo[3,2-c]pyrinudin-6-ylmethyl}-benzoic acid trifluoro-acetate (93%); MS 
(APCI+), m/z (%): 451(40), 317(100), 135(30). 

EXAMPLE63 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-yImethyl)-carbamoyl]-7H- 
10 thiazolo[3^]pyriniidin-6-ylmethyl}-benzoic add 2-diiiiethylaiiiino-ethyl 

ester dihydrochloride 

4.{8-MethyI-5jKiioxo-2-[(pyridin-4-ylmethyl><;aii)amoyI]-7H- 
thia2olo[3,2-c3pyrimidin-6-ylmethyl}-ben2oic acid trifluoro-acetate was treated as 
in Example 57. The crude product was dissolved in water and sodium bicarfjonate 

15 was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofuran. The combined organic layers were washed with 
water, 10% sodium caibonate, and brine then evaporated to a foam. The material 
was chromatographed on silica gel eluting with tetrahydrofuran to give the firee 
base. The foam was dissolved in tetrahydrofuran and treated with 1 M HCl in 

20 diethyl ether (2.06 eq.) to give 4-{8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)- 
caibamoyl]-7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid 
2-dimethylamino-ethyl ester dihydrochloride (93%); MS (APCI+), m/z (%): 
522(100), 388(20), 317(40), 135(20). 

EXAMPLE64 

25 8-Methyl-^(2-methyl-thiazoI-4-yImethyl)-5J-dioxo-6,7^ 

thiazolo[3,2-c]pyriinidine-2-carboxyliG acid 4-fluoro-benzylaiidde 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-caiboxylic acid 4-fluoio-benzylamide was treated as in Example 55, Step D 
with 2-methyl-4-bromomethyl-thiazole. Tlie crude product was chromatogrE^hed 
30 with silica gel eluting witii CH2Cl2:tetrahydrofuran 9:1 to give 8-methyl- 
6-(2-methyl-tiuazoI-4-ylmethyl)-5,7-dioxo-6,7-dihydn)-5H- 
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thiazolo[3;2-c)pyriimdiiie-2-cait)oxyiic acid 4-fluorD-beiizylainide (37%); MS 
(APa+), m/z (%): 445(100), 294(80). 

EXAMPLE 65 

2-CWoro-4-[2-(4-fluoro-beiijylcarbamoyl)*inefliyl-5,7-dkwo-7H- 

tliiazolo[3^c]pyriiiiidiii-6-ylmethyq-baizoic add m^yl ester 

8-Methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriinidine- 

2-caiboxylic acid 4-fluorp-beiizylainide was treated as in Example 55, Step D 
with 4-bromomethyl-2-chloro-benzoic acid methyl ester. The erode product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydn>furan 9:1, tiien 
triturated with diethyl ether to give 2-chloro-4-[2-(4-fluon)-benzylcarbamoyl> 
8-methyl-5,7-dioxo-7H-thiazolo[3,2-clpyrimidin-6-ylmethyI]-benzoic acid methyl 
ester (86%); mp 176-178»C; MS (APa+), m/z (%): 518(40), 516(100), 367(20), 
365(50). 

EXAMPLE 66 

8-Methyl-5J-dioxo-6-(2H-tetimol-5-yliiiethyl)-6,7Hilhydro-5Jy- 
thiazoIo[3^]pyrimidine-2-carboxyIic acid 4-fluoro-beiizylaiiiide 

8-Metiiyl-5,7-dioxo-6-[(2-triphenylmethyl)-2H-tetrazol-5-ylmethyll- 
6,7-dihydro-5^-thia2oIo[3^]pyrimidine-2-carboxylic acid 4-fluorD- 
benzylamide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 5-chloromethyl-2-(triphenylmethyl)-2H-tetrazole. The erode product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:1 to give 
8-med»yl-5,7-dioxo-6-[(2-triphenylmethyl)-2H-tetiazol-5-yimethyl]-6.7-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluQro-benzylamide (50%); 
iH-NMR PMSO-d(j) 5 932(t, IH), 7.36(m, UH), 7.16(t,2H), 6.95(m, 6H), 
5.34(s, 2H), 4.39(s, 2H). 1.88(s, 3H). 
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8-Methyl-5,7-dioxo.6.(2H-tetimol-5-yliii^ 
thiazolo[3^c]pyiiiiiidine-2-carboxyIic add 4-fluoro-beiizylainide 

Step B: The product firom Example 66, Step A (295 mg, 0.45 mmol) was 
suspended in trifluoroacetic add (5.0 mL). TriethylsUane was added dropwise 
5 until the mixture became colorless. The solvent was evopoarated in vacuo, and the 
residue triturated twice with diethyl ethw. The material was vacuum dried at room 
temperature to give 8-methyl-5 J-dioxo-6-(2H-tetrazol-5-yhnethyl)-6 J-dihydro- 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide (53%); MS 
(APCI+), m/2 (%): 416(35), 373(25), 306(30), 265(95). 222(100), 209(20). 

10 EXAMPLE67 

8-Methyl-5,7-dioxo-6-thiazoI-2-ylmethyI-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3,2-c]pyrimidine- 
15 2-carboxylic acid 4-fluoio-benzylamide was treated as in Example 55, Step D 

with 4-chloromethyl-thia2ole. The crude product was chromatographed on silica 
gel eluting with CH2Cl2:tetrahydrofuran, 5:1. The resulting free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether (1.2 eq.) and 
stined 30 minutes. The solid was isolated by filtration and dried in vacuo at room 
20 temperature to give 8-methyl-5,7-dioxo-6-thiazol-2-ylmethyl-6,7-dihydro-5H- 

thia2olo[3,2-c]pyrimidine-2-cartjoxylic acid 4-fluoro-benzylamide hydrochloride 
(44%); mp 183.185'* C; MS (APa+), m/z (%): 431(100), 280(20). 



EXAMPLE 68 

4-[2-(4-Fluoro-beiizylcarbamoyl)-S-methyl-5,7-dioxo-7H- 
25 thiazolo[3,2-c]pyrimidfai-6-ylmethyI]-2-methyl-beiizoic add methyl ester 

8-Methyl-5,7-^oxo-6,7-dihydro-5H-thiazolo[3,2^]p)Timi 
2-carboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 4-bromomethyl-2-methyl-benzaic acid methyl ester. The erode laoduct was 
chromatographed on silica gel eludng with CH2Cl2:tetrahydrofiiran 9:1, then 
30 triturated with diethyl ether to give 4-[2-(4-fluon>-benzylcari)amoyl)-8-methyl- 
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5 J-dioxo-7H-thiazoio[3;!-c]pyriinidm-6-ylmelhyl]-2-ineft add methyl 

ester C75%); mp 179-180° C; MS (APa+), valz (%): 496(100). 345(15). 

EXAMPLE 69 

4-[2-(4-nuonHbenzylcaii>aiiioyl)-8-niethyl-5,7-dioxo-7H- 
5 tliiazolo[3^c]pyriiiiidin-6-yliiiethyl>2-metlioigr.beiizoic add m^yl ester 

8-MeAyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2<]pyriimdiiie- 
2-caiboxylic acid 4-fluoro-benzylaniide was treated as in Exa]iq>le 55, Step D 
with 4-bromomethyl-2-methoxy-benzoic acid metiiyl ester. The crude product was 
chromatographed on siUca gel eluting with CH2a2:tetrahyd«rfuran 19:1, then 

10 crystallized from diethyl ether and vacuum dried at room temperature to give 
4.[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-2-methoxy-benzoic acid methyl estw 
(75%); mp 191-193" C; MS (APa+), m/z (%): 512(100), 361(10). 

EXAMPLE 70 

6-(4-FluoFO-benzyl>4-methyl-5,7-dioxo^7-dibydro-5H- 
thiazolo[3^]pyruiiidiiie-2-carboxyUc add (pyridin-4-ylinethyl)-aniide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 
2-caiix)xylic add (pyridin-4-yhnethyl)-aniide was treated as in Example 55, 
Step D with 4-fluorobenzyl bromide. The crude product was chromatogniphed on 
silica gel eluting with CH2Cl2:tetrahydrofuran 2: 1. The isolated firee base was 

dissolved in tetrahydrof uran and treated with MA HCl in diethyl ethw to give 
6-(4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolol3,2-c]pyrin)idine-2-carboxylic add (pyridin-4-ylmethyl)-amide 
hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40). 257(20). 
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EXAMFLE71 

6-(4-Broiiio-bMiiyl)-8-iiietiiyl-5,7^o»o-6,7'4ihydro-5H- 
tIiiazoIoI3,2H:]pyriinidliie-2<arboxylic add (pyridlii4^yliiiettiyl)-ainide 
hydrochloride 

8-Me%l-5J-dioxo-6J-dihydro-5H-thiazolo[3^K;]pyriimdine- 
2-carboxylic acid (pyridin-4-ylmeAyl)-ainide was treated as in Exaiiq)le 55, 
Step D with 4-bromobenzyl bromide. The crude product was chramatogr^hed on 
siUca gel elating with CH2Cl2:tetrahydrofuran. 2:1. The isolated free base was 

dissolved in tetrahydrofuran and treated with IM HQ in diethyl edier to gjve 
6-(4-bromo-benzyl)-8-methyl-5.7-dioxo-6,7-dihydro-5H- 
diiazolo[3,2-c]pyrimidine-2-cart)oxylic add (pyridin-4-ylmethyl)-anude 
hydrochloride (48%); MS (APa+), m/z (%): 487(100). 485(100). 

EXAMPLE 72 

6-(4-Chloro-ben2yl)-8-niethyl-5,7-dioxo-6,7-dihydro-SH- 
thiazolo[3,2-c]pyriinidine-2-carboxyIic acid (pyridin-4-yhiiethyI)-aiiiide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-fliia2olo[3,2-clpyriniidine- 
2-caiboxylic add (pyridin-4-ylmethyl)-ainide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. Hie crude product was chnomatogr^hed on 
siHca gd eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated free base was 
dissolved in tetrahydrofuran and treated with IM HCI in diethyl ether to give 
6-(4-chloiD-bMi2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-clpyrimidine-2-caiboxyUc acid (pyiidin-4-ylmethyl)-amide 
hydrochloride (65%); MS (APa+). m/z (%): 441(100), 307(20). 

EXAMPLE 73 

8-Methyl-6-[4-(morphoIine-4-cari»onyl>beiizyl]-S,7-^oxo-6,7-dihydro-5H- 
thiazoIo[3^]pyriiiiidine>2<atiK>xyiic add (pyridin-4-ytanethyI)-aniide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3>c]pyriinidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-ainide was treated as in Example 55, 
Step D with l-(4-bromomethyIphenyl)-l-morpholin-4-ylniethanone. The crude 
product was triturated widi ethyl acetate to give the free base. The isolated free 
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base was dissolved in tetrahydiofiiran and treated with IM HQ in diethyl ether to 
give8-inethyl-6-t4-(moiphoUne-4-caibonyI>benzyl]-5J-dioxo-6J-dihydro-ffl^ 
thiazolo[3^-c)pyrimidine-2-catboxylic arid (pyridin-4-3dnaetbyl)-aniide 
hydrochloride (56%); MS (APa+), m/z (%): 520(80). 392(100). 336(70). 
5 292(80). 

EXAMPLE74 

{5-[2-(4-Fluoro-benzylcarbainoyl)-8-niefliyI-5,7-dioxo-7H> 
thia2olo[3>c]pyriinidln-6-ylaiethyl]-isoxa2ol-3-yl}-carbanilc add methyl 

ester 

8-Methyl-5,7-dioxo-6,7-dihydro.5H-thiazolo[3.2-c]pyriniidine- 
2-caiboxyUc acid 4-fluoro-benzylaimde (100 mg, 0.3 nunol) was dissolved in 
dimethylfonnamide (3 mL), and cesium carbonate (98 mg, 0.3 mmol) was added, 
then (5-bromomethyl-isoxazol-3-yl)-carbamic acid methyl ester (71 mg, 
0.30 mmol) was added and the mixture stined overnight at room temperature. The 
reaction mixture was partitioned between ethyl acetate and 10% citric acid 
solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, then 1/2, v/v as 
eluant to give the product, {5-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 
7H-thia2olo[3.2-c]pyriniidin-6-ylmetiiyl]-isoxazol-3-yl )-caibamic add methyl 
ester, 58 mg (40%). MS (APa+). m/z (%): 488.1(100). 265.2(98). 

EXAMPLE 75 

8-Methyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl)-beii^l]-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic add 4-fIuoro-bc9ugdaiiiide 
25 Step A: 8-Mediyl-5,7-dioxo-6,7-dihydro-5H-tfiiazolo[3.2-c]pyrimidiiie- 

2-caiboxylic add 4-fluoro-henzylamide (200 mg, 0.6 mmol) was dissolved in 
dimeth^ormamide (5 mL), and cesium caibonate (196 mg, 0.6 nomol) was 
added; then (4-bromoniediyl-phenyl><rityl-2ff -tetrazole (289 mg. 0.6 mmol) was 
added and the mixture stined ova* three days at room temprntim. The leactim 
30 mixture was partitioned between ethyl acetate and 10% dtric add solutioi. the 
aqueous layer back-extracted, the organic layers combined, the organic layer 
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washed vnth 10% citric add and three times with brine, dried over magnesium 
sulfate, filtered and concentrated. The residue was chromatographed on silica gel 
(70-230 mesh) using hexanes/ethyl acetate, 2:1. v/v, then 1:1, v/v as eluant to give 
the product, which was used directly in the next step, 186 mg (42%). MS 

5 (APa+), m/z (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg, 0^5 mmol) was taken up in 
trifluoroacetic acid (6 mL) at room temperature and stirred for 3 hours. The 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate formed and was collected by filtration and washed with ethyl ether and 

10 hexanes to give the product, 8-methyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyl]- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 80 mg (65%). MS (APa+), m/z (%): 492.2(60). 

EXAMPLE 76 

8-MethyI-6-[4-(morpholine-4-carbonyI)-benzyl]-5,7-dioxo-6,7-dihydro*5H- 
15 thiazolo[3^c]pyriniidine-2-carboxylic acid 4-fluoro-beiizylaniide 
8-MethyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL), and cesium carbonate (148 mg, 0.45 mmol) was 
added and then l-(4-bromomethyl-phenyl)-l-moipholino-4-ylmethanone (128 mg, 
20 0.45 mmol) was added and the mixture stirred four days at room temperature. The 
dimethylformamide was removed in vacuo. The residue was partitioned between 
ethyl acetate and 10% citric acid solution, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give tiie product, 8-methyl- 
25 6-I4-(moipholine-4-cari)onyl)-benzyl]-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2w:arboxylic add 4-fluoro-benzylamide), 143 mg 
(59%). MS (APCI+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLE?? 

<i.(6-nuoi^qttinoIln-2-yliiiethyl)-8.methyK^^^ 
thiazolo[3^]pyriinidine-2-carboxylic acid 4-fluorD-benzylaiiiide 

8-Methyl-5J-dioxo-6J^hydro-5H-thia2olo[3^-c]pyrto 
5 2^arboxyUc acid 4-fluon).benzylaniide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnainide (4 mL) and cesium carbonate (^^^ 
added and then 2-(chlon)metiiyl)-6-fluorD-quinoline (88 mg, 0.45 mmol) was 
added and the mixture stirred 4 days at room tCTiperatuie. TTie 
dimethylfonnamide was removed in vacuo. The residue was partitioned between 
10 ethyl acetate and water, the layers separated, the organic layer washed with brine, 
dried over magnesium sulfate, filtered and concentrated. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoro-quinolin- 
2-ylmethyl)-8-methyI-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2-K;]pyrinMdine 
2-carboxylic acid 4-fluon3-benzylaniide, 143 mg (64%). MS (APCI+), m/z (%): 
15 493.2(50,342.2(100). 

EXAMPLE 78 

2-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,?-dioxo-7H- 
thiazolo[3^1pyrinwdin.6-yhnethyl]-5.methoxy-pyrimiduie^ 

methyl ester 

20 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 

2-carboxylic acid 4-fluoro-benzylaniide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium cart»onate (148 mg, 0.45 nmiol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxyIic acid methyl 
ester (1 17 mg, 0. 45 mmol) was added, and the mixture stirred 4 days at room 

25 tenq)erature. The dimethylformamide was removed in vacuo. The residue was 

partitioned between etiiyl acetate and water, the layers separated, the organic layer 
washed vwth brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give tiie product, 
2-[2-(4-fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

30 tiiiazolo[3,2-c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxyB acid 
metiiyl ester, 30 mg (13%). MS (APa+), m/z (%): 514.2(100), 363.2 (50). 
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EXAMFLE79 

6.But.2.ynyl*.methy|.5,7HUoxo-6,7-dttydro.5H-tliiazolo[3>^^ 

2-carboxyIic add 4-fluoro>beii:^iaiiiide 

8-l^thyl-5J-<lioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriJiiidiiie- 

5 2-carboxylic acid 4-fluoro-benzylaniide (150 mg, 0.45 mmol) was dissolved in 
dimethylfotmamide (4 mL) and cesium carbonate (148 mg, 0.45 nmiol) was 
added, and then l-bromo-2-butyne (60 mg, 0.45 mmol) was added and the 
mixture stined 5 days at room temperature. The dimethylfonnamide was removed 
in vacuo. The residue was partitioned between ethyl acetate and 10% citiic acid 

10 solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was triturated witii 
iiexanes/ediyl acetate to give the product, 6-but-2-ynyl-8-methyl-5,7-dioxo- 
6,7-dihydio-5H-thiazolo[3,2-c]pyrimidine-2-carboxyUc acid 4-fluoro- 
benzylamide, 125 mg (72%). MS (APCI+), m/z (%): 386.2(100). 

15 EXAMPLE 80 

8-MethyI-5,7-dioxo-6-(2-oxo-2H.l-benzopyran-6-ytaiethyl)-6,7-dUiydro-5H- 

thia2olo[3^]pyrinaidine-2-carboxylic add 4-fluoro-benzylaniide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 
2-carboxylic acid 4-fluoK>-ben2ylamide (377 mg, 1.1 mmol) was dissolved in 

20 dimethylfotmamide (7 mL) and cesium cariwnate (365 mg, 1 . 1 mmol) was added, 
and dien 6-bromomethyl-chromen-2-one (270 mg, 1.1 mmol) vtas added and die 
mixture stined 13 days at room temperature. "Ilie dimethylfonnamide was 
removed in vacuo. The residue was partitioned betweoi etiiyl acetate and 10% 
dtric add solution, the layers separated, the organic layer washed with 10% dtiic 

25 add and brine, dried ov«magneaum sulfate, filtered and concentrated. The 

residue was triturated widi h«canes/ethyl acetate and then chn>matogFq>hed c» a 
short pad of silica gel (70-230 mesh) followed by column chromatogrq)hy using 
hexanes/ethyl acetate to give tiie product, 8-methyl-5,7-diaxo-6-(2-<ao-2H- 
l-benzopyran-6-ytaiethyl)-6,7-dihyd«)-5H-thiazolo[3>clpyrimidine- 

30 2-caiboxylic acid 4-fluOTo-benzylamide, 78 mg (14%). MS (APCI+), m/z (%): 
492.3(100), 341.1 (80). 
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EXAMPUE81 
6.(4.McthanesuIfonyl-bciizyl)*m^^ 

tliiazolo[3;^c]pyriimdme-2-carboxyHc add (pyridin-4.ylmeth3i)-aimde 
hydrochloride 

5 The product firom Example 62, Step A, namely 8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-cari)oxylic add (pyridin-4-ylmethyl> 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfcmnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added followed by 
4-methylsulfonylbenzyl chloride (102 mg, 0,5 mmol), and the mixture sthred 

10 overnight at room temperature. The dimethylfonnamide was removed in vacuo. 

The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. No product was in the ethyl acetate layer. The product was insoluble 
in both phases. The insoluble material was collected by filtration and dried in 

15 vacuo. The solid was stirred in ethereal HCl to give the product, 

6-(4-methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl>-amide 
hydrochloride, 0.082 g (32%). MS (APa+), m/z (%): 485.1(100), 351.0 (50). 

EXAMPLE 82 

20 6-(3-Cyano-beiizyl)-8-meaiyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3;i-c]pyriiiiidine-2-carboxyttc add (pyridin-4-ylniethyI>^de 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3;2-c]pyrimidine-2-carboxylic add ^yridin-4-yhnethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 ihL) and 

cesium carbonate (163 mg, 0.5 mmol) was added and then 3-cyanobmzyl bromide 
(98 mg, 0.5 mmol) was added, and the mixture stirred ovemi^t at room 
temperature. The dimethylfonnamide was removed in vacuo. Theiesidue was 
partitioned between ethyl acetate and water, the layers separated, the organic layer 

30 washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the poduct, 151 mg 
(70%). A portion of the soUd was stared in ethereal HCl to give the product. 
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6K3-cyano-benzyl)-8-methyl-5J-dioxo-6J-dihydi^ 
thiazolo[3,2-<:]pyriniidine-2-caiboxylic acid (pyridin-4-ylmethyl)-aim(ie 
hydrochloride, 0.082 g. MS (APa+). m/z (%): 432.1(100), 298.1 (50). 

EXAMPLE83 

5 6.[2-(4.Chloro.ben2enesulfonyl)H5thyl]^-methyl-5,7-^o^ 

thiazolo[3^]pyriiiiidme-2-carboxylic add (pyridiii*4-ylinethyl)-aiiiide 
hydrochloride 

The product from Exanqile 62, Step A, namely 8-melhyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)- 

10 amide (158 mg, 0.5 mmol) was dissolved in dimethylforaiamide (5 mL), and 
cesium caibonate (163 mg, 0.5 mmol) was added; then 2-chloroethyl- 
4-chlorophenyl sulfone (120 mg, 0.5 mmol) was added, and tiie mixtuie stined 
overnight at room temperature. Tht dimethylformamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layws separated, 

15 the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. The solid was stirred 2 hours in ethereal HCl to give the product, 
6-[2-(4-chloio-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydfO-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid (pyridin-4-ylmethyl)-amide 
hydrochloride. 156 mg (57%). MS (APa+), m/z (%): 519.1(40), 521.1 (20). 

EXAMPUE84 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dUiydro-SH- 
thia2olo[3^c]pyrimidine-2-carboxylic add (pyridin-4-yhnethyl)-amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-bromomethylbenzene 
sulfonamide (125 mg, 0.5 nrniol) was added and the mixture stimed overnight at 
room temperature. The dimethylformamide was removed in vacuo. The residue 
was partitioned between ethyl acetate and water, the layers separated, the organic 
layer washed with brine, dried over magnesium sulfate, filtered and concentrated. 
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The solid was stined 1 hour in ethacal HQ to give ttie product, 8-methyl- 
5J-dioxo-6-(4-sulfamoyI-beiizyI)-6J.dihydro-5H-thia2»lo[3,2^^ 

2- caiboxylic arid(pyridin-4-ylmethyl)-aimde hydrochloride, 145 mg (56%). MS 
(APCI+), klz (%): 486.1(100), 352.0 (90). 

5 EXAMFLE85 

6-(4.Cyano-ben2yI)-8-meUiyI-5,7-4ioxo-6,7-cBhydro-5H- 
thiazolo[3^c]pyriiiiidine-2-carboxylicacid (pyridin-4-ylinethyl)-aiiiide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
10 6,7-dihydro-5H-thia20lo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfomiamide (5 xnL), and 
cesium caitoonate (163 mg, 0.5 mmol) was added; then 4-cyanobenzyl bromide 
(98 mg, 0,5 mmol) was added and the mixture stirred overnight at room 
temperature. The dimethylformamide was removed in vacuo. The residue was 
15 partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid. The 
solid was stured in ethereal HCl for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2.c]pyrinudin^ 
20 2-caiboxylic acid (pyridin-4-ylmediyl)-amide hydrochloride, 0.102 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7^ydro.5H^ 
tliiazolo[3^]pyrimidme-2-carboxylic acid 4-fluoro-beiizylamide 

25 In an 8 mL screw cap vial was added a solution of 8-methyl-S,7-dioxo- 

6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluon>- 
benzylaniide,(0.033 g, 0.1 mmol) in dimethylformamide (1 mL), a solution of 

3- chloro-l-phenyl-propan-l-one (0.039 g, 0.23 mmol) in dimethylfoimamide 
(0.575 mL) and anhydrous cesium carbonate (0.075 g, 0.023 mmol). The vial was 

30 capped and the reaction mixture was shaken for 24 hours at room temperature. 
The reaction mixture was filtered and the solvent was removed under vacuum. 
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Purification was canied out via leveise-phase HPLC (3% n-propanol in 
acetonitrile and 3% n-propanol in water as the eluent; C-IS colunm). 0.028 g 
(60%). MS (APO), m/z (IM+H1+) 466.5. 

EXAMPLE87 

5 8-MethyI-5,7Hlioxo.6.(l-phenyl-ethylWMlihydro-SH- 

thiazolo[3t2-c]pyrimidine-2-carboxylic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCD* m/z ([M+H]+) 438.4. 

EXAMPLE 88 

10 8-Methyl-5,7.dioxo-6-(2-phenylmethanesu!fonyl-elhyl)-6,7Hlihydro-SH- 
thiazolo[3^]pyrimidine-2-carboxylic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCI). m/z ([M+H1+) 516.5. 

EXAMPLE 89 

15 6-(5-Cyano-pentyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^c]pyriimdiDe-2-carboxylic add 4-fluoro-beiizylaiiilde 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 429.4. 

EXAMPLE 90 

20 6-(E)-But-2-eDyl*8-methyl-5,7-dioxo-6,7-dihydro-5H* 

thiazoIo[3^c]pyrimidine-2-carboxylic acid 4-fluoFo-baizylaiiude 

The reaction was run according to the procedure of Example 86. 

MS (APCI). m/z ([M+H]+) 388.4. 
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EXAMFLE91 
8-MettiyI-5,7-dioxo^(E)-pent-2-enyl-6,7-dihydn>-SH- 
thiazolo[3^]pyriiiiidiiie-2-cari>oxylic add 4-fluoro-beiu7laiiiide 

The reaction was lun according to die procedure of Exanq^le 86. 
5 MS (APCD.ni/z([M+H]+) 402.4. 

EXAMFLE92 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo^^]pyriim 
2-carboxyIic add 4-fluoro*beiiqiaiiiide 

The reaction was ron according to the procedure of Example 86. 

10 MS (APCI), m/z ([M+H]+) 390.4. 

EXAMPLE 93 
8-MethyI-6-(2-niethyl-aUyI)-5,7-dioxo-6i7-dlhydro-5H- 
thiazolo[3;Z-c]pyriinidine-2-carboxylic add 4<fluoro-benzylainide 

The reaction was run according to the procedure of Example 86. 
15 MS (APCI), m/2([M+Hl+) 388.4. 

EXAMPLE 94 
6-(l-Ethyl-propyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tIiiazolo[3^]pyrimidine-2-carboxyIic add 4-fluoro-beiizyIamide 
The reaction was run according to the procedure of Example 86. 

20 MS (APCD, m/z ([M+H]+) 404.4. 

EXAMPLE 95 

8-Methyl•5,7•dioxo-6-prat-2•yny^6,7•^ihydro•5H•thiazolo[3^]pyrimidine- 
2<arboxylic add 4-fiuoro-benzylamide 

The reaction was run according to the procedure of Example 86. 

25 MS (APCI), m/z ([M+H1+) 400.4. 
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EXAMPLE96 
6^(2-Beiizene5iilfonyl-ethyI)-8-inetfa^^ 

tliiazolo[3,2-c]pyriinidine-2<artH>q^^ add 4-fluoro-beiizylaiiiide 

The reaction was run according to Ae procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 502.5, 

EXAMPLE 97 

8-Methyl-6-(3-methyNbut-2-enyi>5,7-dioxo-6,7<^ihydro-5H- 
thiazolo[3^c]pyriiiiidine-2-carboxylic add 4»fluoro-beiizylainide 

The reaction was run according to the procedure of Ex^ple 86. 

MS (APCI), m/z ([M+H]+) 402.4. 

EXAMPLE 98 

6-[2-(4-Fluoro*benzenesuIfonyl)-ethyI]-8-methyl-5J*dioxo-6,7-dihydro-5H» 
thiazolo[3^-c]pyriniidine-2-carboxylic acid 4-fluoro-beDzylamide 
The reaction was run according to the procedure of Example 86. 

MS (APCI). m/z ([M+H]+) 520.5. 

EXAMPLE 99 

6-[3-(4-nuoro-phenyl>3-oxo-pi^pyl>8-methyl-5,7-dioxo-6,7-dihydro-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H1+) 484.4. 

EXAMPLE 100 

6-(2-Benzoylamino-ethyl)*8-methyl-5,7-dioxo-6,7-dihydro-5^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-beiiaEylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 481.5. 
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EXAMPLElOl 

8.Methyl-5,7^ioxo-6.(2.phenoxy-ethyI)-6,7^ia 
thiazolo|?>c]pyriiiudine-2-carboxyIic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

5 MS (APCD, m/z ([M+H]+) 454.4. 

EXAMPLE 102 
6-(3,4-Dichloro-beiizyl)-5,7-dioxo-6,7*dihydnH5H-t 
2-carboxyIic add 4*methoxy*beiizylamide 

Lithium hexamethyldisilazane (0.9 mL, 1 M in THF, 0.9 mmol) was added 
10 to a solution of 6-(3,4-dichloroben2yl)-thiazoIo[3^-^]pyriniidine-5,7-dione 
(Example 12, Step A, 0.200 g, 0.61 mmol) in tetrahydrofiiran (10 mL), undCT 
nitrogen at -72°C. After 3 minutes, 1-isocyanatomethyl^methoxy-benzene 
(0.22 mL, 1.5 nunol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 
15 room temperature. EtOAc (50 mL) was added to the reaction, water layer was 

removed, and the organic layer was, dried (Na2 SO4) and evaporated The residue 
was chromatographed on silica gel eluting with CH2CI2: EtOAc, 9:1. The isolated 

product was triturated with diethyl ether and dried in vacuum to give 45.2 mg 
(15%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6.7-dihydro-5H-thiazolo[3^- 
20 c]pyrimidine-2-cari30xylic acid 4-methoxy-benzylanaide: mp 206-207® C; 

MS (APa+), miz (%): 493(15), 492(80), 490(100), 329(40), 326(55). 263(30), 
121(30). 



EXAMPLE 103 
4-[2-(4-Methoxy-benzylcarbamoyl)-8-inethyl-597-dioxo-7H- 
25 thiazolo[3,2-c]pyrimidin*6-ylmethyl]-beiizoic add methyl ester 

8-metfayl-597-dioxo-7H-thiazolo[3^c]pyrimidin-6-ylmea^^ add 
methyl ester 

Step A: 8-Methyl-diiazolo[3,2-c]pyrimidine-5,7-dione (4 J5 g, 25.0 mmol) 
was suspended in dimethylfonnaroide (100 mL) under a nitrogen atmosphere. 
30 Cesium carijonate (8.96 g, 27.5 mmol) was added followed by 4-bromomethyl- 
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benzoic add methyl ester (5.96 g, 26.0 mmol). The reaction was stined at SO'C 
for 4 hours. The solvent was evqxinited in vacuo. The resulting solid was 
triturated with diediyl ether to give 8-iiiethyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyriimdin-6-ytaiethyl].benzoic acid methyl ester (91%); MS (APa+), m/z (%): 

5 331(100), 661(15). 

4-[2-(4-Methoxy-benzyIcarbamoyl)-8-inethyl-5,7^w>-7H-tliiaa»loP^ 

c]pyriinidin-6-yhnethyl]-benzoic add methyl ester 

Step B: The reaction was run as in Example 102 to give 4-[2-(4-methoxy- 
benzylcaibamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyiimidin-6-ylmeAyl]- 

10 benzoic acid methyl ester (23%); mp 163-165" C. MS (APa+), m/z (%): 
494(100), 331(50), 121(40). 

EXAMPLE 104 

4-(8-Methyl-5,7-dioxo-7H-thiazolo[3^]pyrimidin-6-yhnethyl)-beiizoicacid 
t«t-butyl ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic acid tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin- 
6-ylmethyI)-benzoic acid tert-butyl ester was isolated (90%): mp 163-165° C. 
MS (APa+). m/z (%): 373(90), 317(100). 

EXAMPLE 105 

20 4-[2-(3-Fluoro>beiizylcarbaoioyl)-8*mediyl>5,7-dioxo-7H> 

thiazolo[3,2-c]pyriiiddin-6-ylmethyl]-benzoic add methyl ester 

8-Methyl-5,7-dioxo-7H-thiazolo[3,2-clpyrimidin-6-ylmethyl]-b«izoicadd 
methyl esto- was treated as in Example 102 using l-flu(»D-3-i80cyanatcmiediyl- 
benzoie. The resulting solid was purified by flash chromatognphy on silica gel 

25 eluting with CH2Cl2:THF, 19:1 to give 4-[2-(3-fluQro-benzylcarbamoyl)- 

8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-yhnethyl]-benzoic add methyl 
ester (36%): mp 209-211° C; MS (APa+), m/z (%): 482(100), 33ia5). 
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EXAMPLE106 
4-[2-(4-FluonHbenzylcarbamoyl)«8-methyl*5,7-dioxo-^^ 
c]pyriiiiidin-6-ylinetfayl]-beiizoic add methyl ester 

8-Methyl-5,7.dioxo-7H-thiazolo[3^-^lpyiiniiffi^ acid 
5 methyl ester was treated as in Example 102 using l-fluoro.4-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatography on silica gel 
eluting with CH2a2'te^y*^*^^' 24:1 to give 4-[2-(4-fluoro- 
benzylcarbamoylH-niethyl-5,7-dioxo-7H.thiazolo[3^-c]pyrimidin-6-ylmethy^^ 
benzoic acid methyl ester (30%): mp >215'*C; MS (APCI+), m/z (%): 482(100), 
10 331(70). ^ 

■ ' EXAMPLE 107 

6-(4-Cyano-beiizyl)-8.methyl-5,7Hlioxo-6,7-dihydro-5H.thiazolo[3^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-beiizylamide 

6-(4-Cyano«benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
IS thiazolo[3^c]pyiiniidlne-2-carboxylic add 

Step A: The product of Example 53, namely 8-methyl- 
thiazolo[3,2-c]pyriniidine-5,7-dione-2-carboxylic add was reacted with 
4-bromomethyl-benzonitrile according to the procedure of Example 103, Step A, 
to give 6-(4-cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (36%); MS (APCI+), m/z (%): 
298(100). 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro*5H- 
thiazolo[3^c]pyriniidine-2*carboxylic acid 4-fluonHbeii2ylamide 

Step B: 6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic add was treated as in Example 102 using 
l-fluoro-4-isocyanatomethyl-benzene. The crude product was chromatographed 
on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:l.Tlie product was then 

triturated with diethyl ether and vacuum dried at room temperature to give &-(4- 
cyano-benzyl)-8-methyl-5,7KUoxo-6,7.dihydro-SH-thiazolo[3^-^]pyrimidin^^^ 
30 caiboxylic add 4-fluoro-benzylamide (2S%): mp >220*'C; MS (APan-), m/z (%): 
449(100). 298(85). 
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EXAMPLE 108 

8-Methyl-<K[4-(moipholine-4-sulfoi]yl)-be^ 
5,7-dione 

The product from Example 53, namely 8-methyl- 
5 thiazolo[3^-c]pyrimidine-5,7-dione (586 mg, 32 mmol), 

4.moipholinosulfonylbenzyl bromide, (1.031 g, 3.2 mmol). cesimn caibonate 
(1.105 g, 3.4 mmol) and dimethylforaiamide (9 mL) were stined at room 
temperature oveniighL.The dimethylformainide was removed on the rotary 
evaporator at 60**C. The residue was partitioned between ethyl acetate (200 mL) 

10 and water (100 mL), the layers separated, the organic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid Trituration with hexanes/ethyl acetate and filtration gave the product, 8- 
methyl-6-[4-(morpholine-4-sulfonyl)-ben2yl]-thiazolo[3,2K:]pyrimidine-5,7- 
dione, as a tan solid, 1.195 g (88%). MS (APa+), m/z (%): 422.1(100), 

15 183.1 (25). 

EXAMPLE 109 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 
2-carboxylic acid 3*>methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 namol) 
was dissolved in dimethylformamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 nrniol) 
and l-[3-(dimethylamino)propyll-3-ethylcarbodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stined overnight at room temperature. The reaction 

25 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers wm separated, and the organic layer 
was washed with water, saturated sodium bicaibonate solution, and brine. The 
layers were separated, and the organic layer dried over magnesium sulfate, 
filtered, and evaporated in vacuo. The residue was triturated with diethyl 

30 ethei/hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl-5,7-dioxo-6.7- 
dihydro-5H-thiazolo[3^-c]pyrimidine-2-caiboxylic acid 3-methoxy-benzylamide, 
164 mg (75%). MS (APa+), m/z (%): 436(100), 273(90). 
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EXAMPUEllO 
6-Benzyl-8-iiiethy)-5,7-dioxo-6,7*^ifaydi^5H-fl^^ 
2-carboxyIic acid (tetrahydro-fuiwi-2-ylmethyl)-aiiiide 

The product of Example 33. Step B, namely 6-brazyl-8-methyl-5,7-dioxo- 
5 6,7-dihydio-5H-thiazolo[3^-c]pyrimidine-2-<:arboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were tetrahydiofurfuryl 
amine (51 mg. 50 mmol). 1-hydioxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]*3-ethylcaibodiimide hydrochloride (100 mg. 
0.52 mmol). The mixture was stirred 13 days at room temp^ature. The reaction 

10 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated and the organic layer dried over magnesimn sulfate, filtered, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6.7- 

15 dihydrO"5H-thiazolo[3,2-c]pyrimidine-2-cariDOxylic acid (tetrahydro-fiiran-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+). m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{5-[2-(4.FIuoro-benzyIcarbamoyl)-8-methyl-5,7.dioxo-7H-.thiazolo[3^ 
c]pyrimidme-6-ylmethyl]-isoxazol-3-yl}-€arbamic add methyl ester 
20 MS-APCI (M+1): 489.5 

EXAMPLE 112 

6-Benzyl-8-formyl-5,7-dioxo-6,7-dihydn>-5H-thia2»lo[3;i-c]pyrimidme-^ 
carboxylic acid 4»fluoro-beiizylamide 

(l-Benzyl-2,6-diDxo-1^3,6-tetrahydro-pyrimidin-4-ylsuI£^ 

25 methyl ester 

Step A: 3-Benzyl-6-chloro-lH-pyriniidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (11 mL, 123 mmol), and dimethylformamide (100 mL) were 
heated at 55*^0 for about one hour. Then triethylamine (15 mL, 108 mmol) was 
added, and the mixture heated at 70''C for 2 hours. The mixture was then stirred 

30 for 3 days at room temperature at which time more methyl thioglycolate (43 mL, 



wo 02/064599 



PCT/1B02/00313 



-137- 

44.6 mmol) and triethylamine (94.S mL. 3D mmol) added, and die mixture 
was heated at 70**C for 1 hour. Hie volatiles were removed on a rotary evaporator 
(80*C), and the residue was partitioned between ethyl acetate (400 mL) and water 
(400 mL). The layers were separated, and the organic layer was washed with 10% 
5 aqueous citric add solution (100 mL) and brine (100 mL), and dried over 

magnesium sulfate. Hie organic layer was filtered and concentrated The aqueous 
washes were extracted again widi ethyl acetate (400 mL) and the organic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 
10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1:1), and the 
resulting solid collected by filtration; yield 18.6 g. MS (APC3+), m/z (%): 
307.1(100), 275.0 (40). 

6-Beiizyl*5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2^]pyrin^^ 
acid methyl ester 

IS Stsp B: Neat dimethylformamide dimethylacetal (6 mL, 45 nmiol) was 

added dropwise to a rapidly stirred solution of (l-ben2yl-2,6-dioxo-l,23,6- 
tetrahydro-pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 nmiol) in 
tetrahydrofuran (250 mL) at 50°C. The solution was stirred at 50**C for 0.5 hour, 
and then was heated at WC on the rotary evaporator (no vacuum) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and the mixture 
was stirred overnight at room temperature. Dioxane (50 mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), m/z (%): 317.1(100), 259.0 (10). 

25 6-Benzyl-5,7-4ioxo-6,7-dihydro-5H-thiazolo[3Ac]pyriniidine-2<ar^ 
acid 

Step C: 6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 
carboxylic acid metiiyl ester (3.87 g, 12.2 mmol) was taken up in tetrahydrofuran 
(80 mL), and the solution was cooled to O^'C. A solution of lithium hydroxide 
30 hydrate (0-49 g, 1 1.9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at O'^C, and was then poured into a separator/ 
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funnel containing ethyl acetate (350 mL) and 10% citric acid solution (25 mL). 
The layers v/ett separated, the organic layer washed with brine (50 mL), dried 
over magnesium sulfate, and filtered. Hie organic layer was concentrated on the 
rotary without heating. The residue was triturated with diethyl ether, and the solid 
5 collected by filtration; yield 2.996 g (81%). MS (APa+), m/z (%): 303.0 (20), 
259.0(100). 

6-BeiiasyI-5jHlioxo-6,7Hlihydro-5H-thiazolo[3Ac]pyr^^ 
carboxylic add 4*fluoro-benzyIamide 

Step D: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,clpyiiinidine-2- 
10 carboxylic add (2.25 g, 7.45 mmol) was mixed with 1-hydroxybenzotriazole 
(1.02 g, 7.55 mmol), 4-fluorobenzyI amine (0.95 g, 7«6 mmol), and 
dimethylformamide (12 mL), and l-[3-(dimethylamino)propyI]-3* 
ethylcarbodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stirred for 3 days at room temperature. The volatiles were removed on the rotary 
15 evaporator with a bath temperature at 65°C, and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic lay^ was 
washed with water (100 mL), sodium bicarbonate solution (2 x 50 mL), and brine 
(50 mL). The organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 
20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100), 259.0 (20). 

6-BenzyI-^fonnyl-S,7Hlioxo-6,7Hlihydro*5H-tUazolo[3;2^]^^ 
carboxyttc acid 4-fluoro-ben^lanude 

Stq) E: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidiiie-2- 
25 carboxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 mmol) was taken up in 

dimethylformamide (7.5 mL), and phosphorus oxychloride (1.2 mL, 12.9 mmol) 
was added dropwise over 5 minutes. The reaction mixture was stirred for 0.5 hour 
at room temperature, and then for 1.5 hours at 75°C. No starting material 
remained by mass spectrum analysis. The reaction mixture was cooled to room 
30 temperature, and was added dropwise to rapidly stirred water (150 mL). A yellow 
solid precipitated and was collected by filtration. The solid was taken up in ethyl 
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acetate/tetrahydrofuran, and dfie solution was dried over magnesium sulfate, 
filtered, and concentrated to a solid. The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-benzyl-8-fonnyl-5,7-dioxo-6,7-dihydn>-5H- 
5 thiazoIo[3,2,c]pyriniidine-2*caiboxyIic acid 4-fluoro-benzylamide. An additional 
1.6 g of materia] was obtained in several portions by filtration through silica gel 
using dichloromethane/tetrahydrofiinm, 95/S as eluant. MS (APCI+), m/z (%): 
438.0 (100), 287.0(25). 

10 EXAMPLE 113 

6-Benzyl-8-hydroxymethyl-5,7-dioxo-6,7-dlhydro-5H- 
thiazolo[392,c]pyrimidlne-2-carboxylic acid 4-fluoFo-beiizyIamide 

A portion of the aldehyde prepared in Example 112, Step E, namely 
6-benzyl-8-formy]-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

15 carboxylic acid 4-fluoro-benzylamide, (0.31 g, 0.71 mmol) was taken up in 
tetrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 iranol), and the mixture was stirred at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (50 mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. The oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofuran as eluant; yield 0.024 g (6.5%) of 6-benzy]-8-hydnixymethyl-5J- 
dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrinudine-2-caiboxylic acid 4-fluQro- 

25 benzylamide. MS (APCI-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPLE 114 

6-(3,4-nuoro-beiizyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H-^^ 
clpyrimidjne-2-carboxylic add (2-inethoxy-pyridiii-4-ylinetbyl>-aiiiide 
30 hydrochloride 



Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5B-thiazolo[3;^«]pyrii^ 
2-carboxylic acid (2»methoxy-pyridin-4-ylmethyl>-amide 
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8-Methyl-5J-dioxo-6jKlihydio-5H-tiiiazolo[3^-c]pyrinii 
carboxylic add (3.61 g) was dissolved in DMF (20 mL). To the solution was 
added 1-hydroxybenzotriazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(diinethylamino)propyl]-3- 

ethylcarbodiimide hydrochloride (3.05 g). The mixture was stirred at room 
temperature ovemi^t. The DMF was removed in vacuum at 60** C. The residue 
was stined in water, and the water was decanted. The residue was again stirred 
with water, and the resulting solid filtered. The solid was stirred with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydro-5H-thia2olo[3,2-c]pyriniidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide (59% yield); MS (APCI+), m/z (%): 347(20), 174(100). 135(20). 
128(65). 

15 Step B: 6-(3,4-Fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7.dihydro-SH- 

thiazolo[3^c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-yImethyl)- 

20 amide (200 mg, 0.58 mmol), was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluorobenzyl 
bromide (0.08 ml-, 0.63 mmol). After 17 hours, the DMF was removed in a 
vacuum at 70*" C. The residue was mixed with THF and filtered dirough a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chromatography on silica gel. 

eluting with CH2Cl2:THF (9:1) to give 6.(3,4-fluoro.benzyl)-8-methyl-5.7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-metiioxy-pyridin- 
4-yImetiiyl)-amide (30% yield). The residue was dissolved in THF (2 mL) and 
treated widi HCl/dietiiyl ether (1 M, 0.2 mL). The resulting solid was isolated by 

30 filtration and dried in a vacuum at 55''C to give 6-(3,4-fluoro-benzyl)-8-methyl- 
5,7^oxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2- 
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methoxy-pyridin-4-ylmethyl)-aiiiide hydrochloride; MS (APa+), m/z (%): 
473(100). 309(30). 

The invention compounds of Fonnula I have been evaluated in standard 
assays for their ability to inhibit die catalytic activity of various MMP enzymes. 
S Hie assays used to evaluate the biological activity of tiie invention compounds arc 
well-known and routinely used by those skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metallopotrinase 

10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry, 
1992;31(45): 11231-1 1235, which is incorporated herein by refeience. 

. Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metallopnoteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly- 

15 thioester-Leu-Leu-Gly-OEt. A 100 fiL assay mixture will contain 50 mM of N-2- 
hydroxyethylpiperazine-N'-2-ethanesulfonic acid buffer CTEIEPES " pH 7.0), 
10 mM CaC]2, 100 /xM thiopeptolide substrate, and 1 mM 5,5'-dithio-bis-(2-nitro- 
benzbic acid) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 /iM to obtain i^jn ^cat values. The changp in 

20 absoibance at 405 nm is monitored on a Thenno Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22*'C). The 
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on 
E412 = 13600 M'^ cm-1 for the DTNB-derived product 3-carboxy- 
4-nitrothiophenoxide. Assays are carried out with and without matrix 

25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 
inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity for compounds from various classes. In Table 1, MMP-IFL 

30 refers to full lengtii interstitial coUagenase; MMP-2FL refers to full length 
Gelatinase A; MMP-3CD re£^ to the catalytic domain of stromelysin-1; 
MMP-7FL refers to full lengtii matrilysin; MMP-9FL refers to fiill lengtii 
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Gelarinase B; MMP-ISCD refers to the catalytic domain of coUagraase 3; and 
MMP-14CD refers to the catalytic domain of MMP-14. Test compounds were 
evaluated at various concentrations in order to determine their respective 
IC50 values, the micromoiar concentration of compound required to cause a 50% 

5 inhibition of catalytic activity of die respective enzyme. 

It should be appreciated that the assay buffer used with MMP-3Q> was 
50 mM N-moipholinoethane sulfonate ("MES") at pH 6.0 rather than die HEPES 
buffer at pH 7,0 described above. 
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Further, IC50 inhibition of MMP-13CD by the compounds of Examples 
111 and 1 14 is 0.17 miciomolar and O.OISS micromolar, respectively. 

The foregoing data establish that the invention compowids of Fonnula I 
aie potent inhibitors of MMP enzymes, and are especially useful due to their 
5 selective inhibition of MMP-13. Because of this potent and selective inhibitory 
activity, the invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and particularly those mediated by MMP-13. 

Administration of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, to a mammal to treat the diseases mediated by MMP 
10 enzymes is preferably, although not necessarily, accomplished by administering 
the compound, or the salt thereof, in a pharmaceutical dosage form. 

The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parenteral dosage fonns. Thus, the compounds of the 
present invention can be administered by injection, that is, intravenously, 
15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
20 as the active component, either a compound of Formula I or a corresponding 
pharmaceutically acceptable salt of a compound of Fonnula L The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from the compounds of the 
25 present invention, pharmaceutically acceptable carriers can be dther solid or 

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agrats, solubilizers, 
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, 
30 or an enc^sulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component 
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In tablets, the active componrat is mixed with tte carrier having the 
necessary binding properties in suitable propoitians and compacted in the shapt 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable earners aie magnesium caibonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, standi, gelatin, tragacanth, 
methylcellulose, sodium caiboxymethylcellulose» a low melting wax, cocoa 
butter, and the like. The tenn "preparation** is intended to include ttie fonnulation 
of the active compound with encapsulating material as a carrier providing a 

10 capsule in which the active component, with or without other carriers, is 

surrounded by a carrier, which is thus in association with it Similarly, cachets and 
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 

15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parenteral injection, 
liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 thickening ag^ts as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing ttie 
finely divided active component in wato- with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium caiboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shortly before use, to liquid form preparations fen: oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizeis, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical prq)aiation is preferably in unit dosage fonn. In such 
fonn, the preparation is subdivided into unit doses containing appropriate 
5 quantities of the active component. The unit dosage fonn can be a packaged 
preparation, the package containing discrete quantities of prq)aration, such as 
packeted tablets, capsules, and powders in vials or anq)oules. Also, the unit 
dosage form can be a ci^sule, tablet, cachet, or lozrage itself, or it can be tiie 
appropriate number of any of diese in packaged form. 

10 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to tiie particular 
application and the potency of the active component The composition can, if 
desired, also contain other compatible therapeutic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

IS for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 

20 effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
The dosages, however, may be varied depending upon the requirements of the 
patient, the severity of the condition being treated, and the compound bdng 

25 employed. Determination of the proper dosage for a particular situation is witiiin 
the skill of the art. Generally, treatment is initiated with smalls dosages which axe 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until die optimum dfect under the dicumstance is reached. 
For convenience, the total daily dosage may be divided and administered in 

30 portions during die day if desired. Typical dosages will be from about 0.1 mgflcg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg^g, such tiiat it 
will be an amount which is effective to treat the particular disease being prevented 
or controlled. 
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The following exainples illustrate typical fonnulations provided by the 
invention. 

FORMULATION EXAMPLE 1 

Tablet Formulation 



Ingredient Amount (mg) 

Bicyclic pyiimidine of Example 3 2S 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesium stearate (1%) 5 

Total 100 



5 The bicyclic pyrimidine of Example 3, lactose, and com starch (for mix) 

are blended to uniformity. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. The wet granules are passed through a No. 8 hand screen and 
dried at SO'^C. The dry granules are lubricated with the 1% magnesium stearate 

10 and pressed into a tablet Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 

FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicyclic pyrimidine of Example 4 400 mg 

Sorbitol solution (70% N J.) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 mg 

Red dye 10 mg 

Cherry flavor 20 mg 

Distilled water q.s. 100 mL 
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The sorbitol solution is added to 40 mL of distilled water, and Ae Ucyclic 
pyrimidine of Example 4 is dissolved therdn. The saccharin, sodium benzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL widi 
distilled water. Each milliliter of syrup contains 4 mg of invention compound. 

5 FORMULATION EXAMPLE 3 

Parenteral Solution ? . 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of the compound of Example 17. After suspension is 
complete, the pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 

10 made up to 1000 mL with water for injection. Hie formulation is sterilized, filled 
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matrix metalloprotdnase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 

15 disease, corneal ulceration, tieatmrat of bums, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and other 
inflammatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 



What is claimed is: 



1. 



A compound of Fomiula I 



Y 



Y. 




I 



or a phaimaceutically accq>table salt thereof, 
wherein: 

" — "is absent or is a bond; 

X is O, S, SO, SO2, CH2, C = O, CHOH, NH, or NR5; 
Y is O or S; 

r1 is H, (0)nCi-C6 aUO'L (Ph substitated alkyl, NO2, NR5r6, chO, or 
halo; 

R^, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
Ci-Cg alkyl, Cj-Cq alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)ni OH, 
(CH2)m OR^. (CH2)ni cycloalkyl, (CHzhn substituted cycloalkyl, 
CHOH (CH2)ni aiyl, CHOH (CH2)ni substituted aryl, 
CHOH (CH2)in heteroaryl, CHOH (CH2)m substituted heteroaryl. 
(C02)n(CH2)ni aryl, (C02)n(CH2)ni substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)jn substituted hetCToaryl, 
(C02)n(CH2)in caibocycle, {COihiiCHlha substituted 
caibocycle, (C02)n(CH2)ni heterocycle, (COM^lha 
substituted heterocycle, (C02)n(CH2)ni NR5r6, (CH2)m-S(0)o. 
2-(CH2)n-aryl. CHCCi-Cg alkyl)-aiyl. (CH2)mN(H) C(=0)aryl, 
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(CH2)m-S(O)0.2-(CH2)n-8Ubstituted aryl. CH(Ci-C6 alkyl)- 
substitutBd aiyl, (CH2)inNWC(=0) substituted aryl. 
C(=0)N(R5)-(CH2)inaryl. C(=0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5HCH2)m heteroaiyl, C{=0)N(R5HCH2)inS«bstituted 
5 heteroaiyl, OC-(CH2)niaryl, <>C-(CH2)in substituted aryl, 

C^-(CH2)m-hetHoaiyl, OC-(CH2>m substituted heteioaryl. 
C^-(CH2)in carbocycle, OC-(CH2)in substituted caibocycle, (CH2)m- 
O-aryl, (CH2)mrO-substituted aiyl. (COzha COR^' (.CH.2ha CONR5r6, 
NH 

10 I 

(CH2)niCNR5R6 

• -S,- 
1 

(CH2)m CNR5r6^ or (CH2)m C02R5; m is an integer from 0 to 6; 
15 R^ and r6 independently are hydrogen, Cj-Cg alkyl, substituted Cj-Cg 

alkyl, (CH2)ni aryl, (CH2>m substituted aryl, (CH2)m heteioaryl, 
i« (CH2^i substituted heteroaryl, or R^ and ate taken togetiier 

with the nitrogoi atom to which they are attached conq>lete a 3- to 
7-membered ring containing carbon atoms, die nitrogen atom 

20 bearing R^ and R^, and optionally 1 or 2 heteroatoms 

independently selected from O, S, and NR^, wherran R^ is as 
defined above; and 

n is 0 or 1 ; with the proviso that R^ and R^ are not both selected from 
hydrogen and Cj-Cg alkyl. 



25 2. A compound of Formula n 

r1 
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or a phannaceudcally accq>table salt thereof, 
wherein: 

X is O, S, SO, SO2, CH2. C = O, OJOH, NH, or NR5; 

rI is H, (0)nCi-C6 alkyl. (0)n substituted Ci-Cg alkyl, NO2. NR5r6 
CHO.orhalo; 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
C1-C6 ^2-^ alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CE2)m 0H» 
(CH2)m 0R5, (CH2)in cycloalkyl, (CH2)ni substituted cycloalkyl, 
CHOH (CH2)n, aryl CHOH (CH2)m substituted aryl, 
OiOH (CH2)ni heteroaiyl, CHOH (CH2)ni substituted heteroaiyl, 
(C02)n(CH2)m aryl, (C02)n(CH2)ni substituted aryl, 
(C02)n(CH2)m heteroaryl, (C02)n(CH2)in substituted hetwoaryl, 
(C02)n(CH2)ni carbocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)ni 

substituted heterocycle, (C02)n(CH2)m NR^R^. (CH2)in-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aryl, 
(CH2)m-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)inN(H)C(=0) substituted aiyl, 

C(=0)N(R5).(CH2)niaryl, C(=0)N(R5HCH2)in substituted aiyl, 
C(=0)N(R5).(CH2)in heteroaryl, C(=0)N(R5).(CH2)mSubstituted 
heteroaryl, OC-(CH2)niaryl, OC-(Ca2^ substituted aryl, 
C^-(CH2)in-hetaoaryl, C^-iCH.^)^ substituted heteroaryl, 
C^-(CH2)m carbocycle, OC-(CH2)ni substituted carbocycle, (CH2)in- 
0-aryl, (CH2)ni-0-substituted aryl, (CH2)m C0R5, iCa^ka CONR5r6, 
NH 

B 

(CH2)niCNR5R6 
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s 

I 

(CH2)in CNR5r6 or (CH2)in C02R5; m is an integer from 0 to 6; 

r5 and r6 independently are hydrogen, Ci-C^ substituted 
5 Ci-Ce alkyl' (C!i2)m ^UCa^hn substituted aryl, iCtl2>m 

heteroaryl, (CH2)in substituted heteioaryl, or r5 and are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 
nitrogen atom bearing and R^, and optionally 1 or 2 
10 heteroatoms independently selected from O, S, and NR2, wherein 

r2 is as defined above; and 

n is 0 or 1; witii the proviso that r2 and R^ are not both selected from 

hydrogen and Cj-Cg alkyl; 



A compound of Formula in 



r1 




r2 



3 



15 T Iff ni 

o 

or a phannaceiitically acceptable salt thereof; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg NO2, NR5r6, 
CHO.orhalo; 

20 R2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 

C1-C6 alkyl, C2-C6 altenyl, substituted C2-C^ aikenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)ni OH, 
(CH2)m 0R^» (CH2)ni cycloalkyl, (CH2)in substituted cycloalkyl. 
CHOH (CH2)in aryl, CHOH (CH2)m substituted aryl, 

25 CHOH (CH2)in heteroaryl, CHOH (CH2)in substituted heteioaiyl. 
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(C02)n(CH2)m aiyi, (.COihfi^iha substituted aryl. 
(C02)n(CH2)in heteroaiyl, (CX)2)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
carbocycle, <C02)n(CH2)in heterocycle, (C02)n(CH2)ni 
substituted heterocycle, (CX)2)n(CH2)ni NR5r6, (CH2)m-S(0)o- 
2-(CH2)n-aiyl, CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, 
(CH2)ni-S(0)o.2-(CH2)n-substitoted aryl, CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5HCH2)maryl. C(=OJN(R5)-(CH2)m substituted aiyl, 

C(=0)N(R5).(CH2)in heteroaryl, C(=0)N(R5HCH2)mSubstituted 

heteroaryl, (>C-(CH2)niaryl, OC-(CH2)ni substituted aryl, 

OC-(CH2)m-beteroaryl, C^-(CH2)in substimted heteroaryl, 

OC-(CH2)m carbocycle, OC-(CH2)ni substituted carbocycle. (CH2)m- 

0-aryl, (CH2)in-0-substituted aryl, (CH2)m C0R5, {CH.2>m CONR5r6, 

NH 
I 

(CH2)inCNR5R6 

S 

1 

(CH2)m CNR5r6, or (CH2)m C02R5; m is an integer from 0 to 6; 
R^ and R^ independently are hydrogra. Ci-Cg alkyl, substituted 

Ci-Cg alkyl, (CH2)ni aiyl, (CH2)m substioited aryl, (C3l2)in 
heteroaryl, (CH2)in substituted heteroaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O. S, and NR^, wheran 
r2 is as defined above; and 
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n is 0 or 1; with the proviso that R2.and are not both selected from 
hydrogen and Ci-Cg 

3. "Die compound according to Qaim 1 of Formuld m, or a phaimaceutically 
acceptable salt thereof, selected from: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-carbothioic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-cart)othioic acid 4-methoxy-benzylamide. 

6-Benzyl-2<3-phenyl-propionyl)-thiaz6lo[3^-clpyiimidine- 
5,7-dione; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3> 
c]pyrimidine-2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (piperidin-4-ylniethyl)-amide 
hydrochloride; 

6-Benzyl-2-(l-hydn)xy-3-phenyl-allyl>8-niethyl- 
thia2olo[3,2-c]pyiimidine-5,7-dione; 

6-Benzyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyriniidine-5,7-dione; 

6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[3^-c]pyrimidine- 
S,7-dione; and 

6-Benzyl-2-(l -hydroxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyrimidine-SJ-dione. 

4. A compound of Formula IV 



R 



1 



25 




IV 



o 



or a phaimaceutically acceptable salt thereof. 
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r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl, NO2, NR5r6 
CHO, or halo; 

r2, r3, and R"* independently are hydrogen, halo, Ci-Cq alkyl, substituted 
Ci-Cg alkyl, C2-QS alkenyl, substituted Ct-Q altenyl, 
C2-C10 alkynyl, substitoted C2-C10 alkynyl, (CH2)m OH, 
(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)m substituted cycloalkyl, 
CHOH (CH2)iii aryl, CHOH (CH2)in substituted aryl. 
CHOH (CH2)in heteroaiyl, CHOH (CH2)m substituted heteroaryl. 
(C02)n(CH2)ni aiyl, (COM^iha substituted aryl, 
(CC>2)n(CH2)in heteroaiyl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)in carbocycle, iCO^MCRzhn substituted 
caibocycle, (C02)n(CH2)in heterocycle, (COM^Rihn 
substituted heterocycle, (C02)n(CH2)in NR5r6 (CH2)ni-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl. (CH2)inN(H) C(=0)aryl, 
(CH2)m-S(0)o-2-(CH2)n-substiUited aryl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)inaryl, C(=0)N(R5)-(CH2)ni substituted aiyl, 
C(=0)N(R5HCH2)m heteroaryl, C(=0)N(R5HCH2)niSubstituted 
heteroaryl, C=C-(CH2)niaryl, CsC-(CH2)m substituted aryl, 
C^-(CH2)ni-heteroaryl, OC-(CH2)in substituted heteroaryl, 
OC-(CH2)ni carbocycle, CsC-(CH2)in substiUited caibocycle, (CH2)in- 
O-aryl, (CH2)ni-0-substiuited aryl, (Ctl2>m C0R5. (CH2)ni CONR5r6, 

NH 

I 

(CH2)mCNR5R6 
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S 

I 

(CH2)m CNR5r6, or (CH2)m C02R5; m is an integer from 0 to 6; 
r5 and independently ate hydrogen, Ci-Ce alkyl, substituted 

5 Ci-C6 alkyl, (CH2)in aryl* iCHlhn substituted aryl, (CH2)m 

heteroaryl, {COzha substituted heteroaryl, or r5 and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-nieiabeied ring containing caibon atoms, tiie 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 

10 heteroatoms independently selected from O, S, and NR2, wherdn 

r2 is as defined above; and 
n is 0 or 1 ; with die proviso that R^ and R* are not both selected from 
hydrogen and Ci-Cg alkyl. 

5. The compound according to Claim 1 of Formula IV, or a phaimaceutically 
15 acceptable salt thereof, selected from: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyrimidine-2-carboxylic acid benzyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydn)-5H-oxazolo[3,2-clpyrimidine- 

2-carboxylic acid benzyl ester; 
20 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydrO"5H-' 
oxazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3.2- 
25 c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
c]pyrimidine-2-caiboxylic acid (benzo[l,3]dioxol-5-yhnethyl>amide. 
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6. 



A conqKHind of Fonnida V 



R 



R^ T 




V 



O 



or a phannaceutically acceptable salt thoeof. 



wherein r1 is hydrogen, (0)nCi-C6 »lkyl, or (0)n substituted 
Ci<:6 aH^i. « (C02)n(CH2)in aryl, (C02)n(CH2)m 
substituted aryl, r4 is (CHika COzR^, (CH2)m CONR5r6 
CHOH (CH2)in aryl, CHOH (CH2)in substituted aryl, CHOH 



(C02)n(CH2)ni aryl, (C02)n(CH2)m substituted aiyl, 
(CX)2)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)m caibocycle, (C02)n(CH2)in substituted 
carbocycle, (C02)n(CH2)m heterocycle, (C02)n(CH2)m 
substituted hetfflx)cycle; 

mis0to6; 

n is 0 or 1; or 

A compound of Fbnnula VI 



(C3l2)m teteroaryl, CHOH (C3l2)in substituted heteroaryl. 




VI 



or a idiaimaceutically acceptable salt thereof, 
wherein: 



X is O, S, SO, SO2, CH2, C = O, CHOH, NH, or NR5; 



YisOorS; 
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r1 is H, (0)nCi-C6 alkyl. (0)n substituted Ci-Cg alkyl. NO2. NR5r6, 
CHO.orhalo; 

r2, r3. and R^ independoitly aie hydrogen, halo, Ci-C^ alkyl, substituted 
Ci-Ce allqrl, C2-C6 alkenyl. substituted C2^6 alkenyl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl, (.CR2ha OH, 
(CH2)m 0R5, (CH2)m cycloalkyl, (CH2)ni substituted cycloalkyl, 
CHOH (CH2)m aryl, CHOH (CH2)m substituted aryl, 
CHOH (CH2)ni heteroaiyl, CHOH (CHihi substituted heteioaiyl, 
(C02)n(CH2)in aryl, (C02)n(CH2)ni substiOited and, 
(C02)n(CH2)m hetaioaryl, (C02)n(CH2)in substituted het»oaiyl. 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
carbocycle, (C02)n(CH2)m heterocycle, (C02)n(CH2)in 
substituted heterocycle, (C02)n(CH2)in NR5r6, (CH2)in-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl. 
(CH2)n,-S(0)o-2-(CH2)n-substituted aryl, CHCCi-Cg alkyl)- 
substituted aryl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5HCH2)ni substituted aryl, 
C(=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl, OC-(CH2)niaryl, C=C-(Cii2)jn substituted aryl, 
C^-(CH2)in-heteroaryl, OC-(CH2)in substituted heteroaryl, 
CsC-(CH2)in carbocycle, OC-(CH2)in substituted caibocycle, (CH2)m- 
O-aryl, (CH2)in-0-substituted aiyl, (CH2)m C0R5 (CH2)ni CONr5r6, 
NH 

8 

(CH2)mCNR5R6 

S 

II 

(CH2)in CNR5r6, or (CH2)m C02R5; m is an integer from 0 to 6; 
m is 0 to 6; 
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r5 and r6 independently are hydrogen, Ci-Ce ^^^^ substituted 

C1-C6 alkyl, (CH2)ni aiyU (CH2)m substituted aryl, (CH2)m 
heteroaryl, (CH2)m substituted heteroaryl. or.R5 and are taken 
together with the nitrogen atom to whidi they are attached 
S complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O. S, and NR2^ wherein 
r2 is as defined above; and 

n is 0 or 1; with the proviso thatR^ andR^ are not both selected from 
10 hydrogen and Ci-Cg alkyl; or 

A compound of Foimula Vn 




vn 



O 

or a pharmaceutically acceptable salt thereof, 
wherein: 

15 " is absent or is a bond; 

r1 is H, (0)nCi-C6 alkyl. (0)n substituted C1-C6 alkyl, NO2, NR5r6^ 
CHO,orhalo; 

r2, r3, and R^ independently are hydrograi, halo, C1-C5 alkyl, substituted 
Ci-Cfi alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 

20 C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)in OH, 

(CH2)m (CH2)in cycloalkyl, (CH2>m substituted cycloalkyl. 
CHOH (CH2)ni aryl, CHOH iCa^hn substituted aryl, 
CHOH (CH2)ni heteroaryl, CHOH (CH2)m substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02)n(Ca2hn substituted aryl. 

25 (C02)n(CH2)in heteroaryl, (C02)n(CH2)m substituted heteroaryl. 
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(CX)2)n(<^2)m caAocycle, (C02)n(CH2)m substimtw^ 
caitocycle,<C02)n(CH2)ni heteiocycle, (C02)n(CH2)in 

substituted heteiocycle, (C02)n(CH2)mNR^R^. 
(CH2)m-S(0)o-2-(CH2)n-aiyl. CH(Ci-C6 alkyl)-aryl, 
(CH2)niN(H) C(=0)aiyl, (CH2)m-S(O)0-2-(CH2)n-sabstituted 
aryl, CH(Ci-C6 alkyl>substitiited aiyl, (CH2)mN(H)CX«0) 
substituted aryl, 

C(=0)N(R5HCH2)niaryl, C(=0)N(R5)-(CH2)in substituted aiyl, 
C(=0)N(R5).(CH2)ni heteroaiyl, C(=«JN(R5HCH2)inSubstituted 
heteroaryl, OC-(CH2)niaiyl. C^-(CH2)ni substituted aiyl. 
OC-(CH2)m-heteroaryl, C^-(CH2)ni substituted heteroaiyl, 
CsC-(CH2)m carbocycle, OC-(CH2)ni substituted caibocycle, (CH2)ni- 
0-aryl, (CH2)m-0-substituted aryl, (CH2)m C0R5, (CH2)in CONR5r6 

NH 

II 

(CH2)mCNR5R6. 

S 

II 

(CH2)ni CNR^R^. or (CH2)in C02R5; m is an integer from 0 to 6; 
r5 and R^ independently are hydrogen, Cj-Cg alkyl, substituted 

Ci-Cfi alkyl, (CH2)m aryl. (CRihn substituted aiyl, (CH2)m 
heteroaiyl, (CH2)in substituted heteroaryl, or R^ and R^ are takrai 
to^tho- with the nitrogen atom to which they are attached 
complete a 3- to 7-membeted ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR^, whcarai 
r2 is as defined above; and 
nisOor 1; with the proviso that r2 and aie not both selected from 
hydrogen and Cj-C^ alkyl. 
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7. The compound according to Qaim i, or a phannaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-8-meAyl-5J-dioxo-l,5,6,7-tetfahydro-imidazo[l,2- 
c]pyrimidine-2-<:axi)oxylic acid (benzo[13]dioxol-S-ylmethyl>aniide; 
5 6-Ben2yl.l,8-dimethyl-5jKlioxo.l,5,6J-tetrahydiTo-imida2o[l^^ 
c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-5-ylmethyl>amide; 

6-Benzyl-l,8-dimethyl-5jKiioxo-l^,6,7-tetrahydn>-imida2o[l> 
c]pyrimidine-2-carboxylic acid benzylamide; 

6.Ben2yl-l,8-dimethyl-57Hiioxo-l,5,6J-tetrahydro.imidazo[l,2- 
10 c3pyrimidine-2-carboxylic add 4-methoxy-benzylamide; 

6-Benzyl-l-methyl-5jHlioxo-l,5,6J-tetiahydn)-imidazo[l^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-ben2yl)-l-methyl-5J-dioxo-l^,6J-tetrahydro- 
imidazo[l^-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-benzyl)-l,8-dimethyl-5,7-dioxo-l,5,6J-tetrahydio- 
imida20[l,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl).ainide; 

6-Ben2yl-5,7-dioxo-23,6,7-tetrahydro.5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester 23-Dihydroxypiopionic acid 
benzyl ester, 

20 6-Benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H-thiazolo[3,2- 

c]pyrimidine-2-carboxylic add pyridin-4-ylmethyl ester hydrochloride; 

6-Benzyl-l,5,7-trioxo-l,2,3,5,6,7-hexahydro-lf*-thiazolo[3;2- 
c]pyrimidine-3-carboxylic acid benzyl ester; 

6-Benzyl-l,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo- 
25 [l,2-c]pyrimidine-2.carboxylic add 4-methoxy-benzyl ester, and 

6-Benzyl-3-ethoxy-2,3-dihydrdo-oxazolo[3,2-c]pyrimidine.5,7- 

dione. 



8. 



The compound according to Claim 1 of Fonnula Vm 
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vm 



or a phannaceutically accq>table salt thereof, whernn: 
r1 is H, CH3, CH2OH or CHO 

is (C02XCH2)m aryl, (C02)(CH2)m substituted aiyl, 
5 (C02XCH2>ni heteroar^, (CO^CH.^ substituted heteroaiyl, 

C(sO)N(R5HCH2)m-aryl, C(sO)N(R5HCH2)m substituted aiyl. 
C(=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5HCH2)ni substituted 
heteroaryl, OC-(CH2)ni aryl, C^-(CH2)in substituted aiyl, 
OC-(CH2)in heteroaryl, or C^-(CH2)in substituted heteroaryl, 
10 wherran is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyl, Cj-Cg alkyl, substituted 
Ci-Cg alkyl, C2-C10 alknyl, substituted C2-C10 alknyl, 
(CH2)mCOR5. (CH2)niS(0)o.2-(CH2)n aryl, C(=0)N(R5)- 

15 CH2)niaryl, (CH2)m-0-aiyl, (CH2)mS(0)o.2-(CH2)n substituted 

aryl, C(=0)N(R5>CH2)in substituted aiyl, (CH2)in-0-substituted 
aryl, (C02)n(CH2)m aryl, (C02)n(CH2)n, substituted aryl, 
(C02)n(CH2)ni heteroaryl. (CC)2)n(CH2)ni substituted heteroaryl. 
(C02)n(CH2)in caibocycle, or (C02)n(CH2)m substituted 

20 caibocycle. wherein 

n is 0 or 1; 

m is an integer of from 0 to 6; and 
r5 is as defined above for Formula I. 
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9. The compound according to Claim 8, or a pharmaceuticaUy acceptable salt 
thereof, wh^n: 
r1 isHorCHs; 

r2 is C(=0)N(R5HCH2)ni aryl, C(=0)N(R5HCH2)in substituted aryl, 
C(=0)N(R5HCH2)inheteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl. C^-(CH2)maryl, <:^-(CH2)inSubstituted aryl, CsC- 
(CH2)inhetCToaryl, or (>C-(CH2)mSubstituted heteroaryl, wherein 

is H or methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)maryl' (C02)n(CH2)mSubstituted aryl, 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)mSubstituted heteroaryl, 
(C02)n(CH2)inCaibocycle, or (C02)n(CH2)mSubstituted 

caifoocycle, wherein: 
nisOor l,and 

m is an integer of from 0 to 6; or 

The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 
r1 isHorCHs; 

r2 is C=C.(CH2)niaryl, C^C-(CH2)inSubstituted aryl, 

C^-(CH2)inheteroaryl, or C^-(CH2)inSubstituted heteroaryl, 
wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)ni aryl, (C02)n(CH2)m substituted aiyl, 

(C02)n(CH2)in heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)in carbocycle, or (C02)n(CH2)m substituted 
caibocycle, wherein 

n is 0 and m is 1; or 
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The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wheidn: 
Rl isHorCHs; 

R2 is C(=0)N(R5HCH2)inaryl C(=0)N(R5HCH2)mSubstituted aiyl, 
C(=0)N(R5HCH2)mheteioaiyl, orC(=0)N(R5)- 
(CH2)inSubstituted heteroaiyl, 

wherein m is 1 and r5 is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)maryl. (C02)n(CH2)mSubstitiited aryl. 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)inSubstitutedheteroaryU 
(C02)n(CH2)mcaibocycle, or (C02)n(CH2)niSubstituted 

caibocycle, wherein 
n is 0 and m is L 

The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, selected from: 

4«[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyI)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl]-ben2oic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-yny]]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl } -benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7KBoxo-7H- 
thiazolo[3,2-clpyrimidin-6-ylmethyl } -benzoic acid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriniidin-6-ylmethyl )-benzoic acid; 

4-{2-[3-(3,4-Difluoio-phenyl)-pn)p-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazoloI3^-c]pyrimidin-6-yteiethyl}-ben2oic arid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thiazolo[3^- 
c]pyriniidine-S,7-dione; 

6-(3,4-DichlQn>-ben2yl)-8-methyl-2-(3-pyridin-4-yl-pK)p-l-yn^^ 
thiazolo[3^-c]pyrimidine-S,7-dione; 
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6-(3,4-Dichloro-ben2yl)-2-[3-(2-methoxy-pyrid^^ 
ynyl]-8-methyl-thiazolo[3^-c]p)TOXiidine-5J-d^ 

6-Benzyl-8-methyl-2-phenylethynyl-thiazolo[3^K:]pyrim 

dione; 

5 6K4-Biomo-benzyl)-2-[3-(3-inethoxy-phenyl)-pn^^ 
methyl-thia2olo[3^-clpyiiimdine-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-di^^^ 
thia2olo[3^-c]pyriimdin-6-ylmethyl }-benzenesulfonainide; 

4-{2-[3<3-Huoio-4-methoxy-phenyl>prop-l-ynyl]-8-methyl^^ 
10 ciioxo-7H-thiazolo[3,2<]pyrimidin-6-ylmethyl}-ben^ acid; 

6-(4-Fluon>-benzyI)-8-methyl-2-(3-phenyI-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-Benzyl-8-inethyl-2-(3-phenyl-prop-l-ynyl)-thiazolo[3^- 

c]pyriinidine-5,7-dione; 
15 6-(3,4-Dichloro-benzyl>2-[3-(3.methoxy-phenyl)-piop-l-ynyl]-8^ 
methyl-thiazolo[3;2-c]pyrimidine-5,7-dione; 

6<4-Methanesulfonyl-beii2yl)-8-methyl-2.(3-pyridin-4-yl-pi^ 
ynyl)-thiazolo[3^-c]pyrimidine'5.7-dione; 

4-{2-[3K3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-5J-^oxo-7H- 
20 thiazolo[3,2<]pyriniidin-6-ylmethyl}-benzonitrile; 

4.[8.Methyl-5J-dioxo-2K3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 
c]pyriniidin-6-yIniethyl]-benzoic acid; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-inethyl-6-[4-(ffl^ 
5-yl)-benzyl]-thiazolo[3^-c]pyrimidine.5,7-dione; 
25 6-BenzyI-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8-inethyl- 
thiazolo[3,2-c]pyriinidine-5.7-dione; 

6-Ben2yl-8-niethyl-2-(3-phenyl-piop-l-ynyl)-thia2olo[3;2- 
c]pyriiiudine-S»7-dione; 

2-[3-(3-Methoxy-phOTyl)-piop-l-ynyl]-8-methyW-[4^ 
30 (morpholine-4H:arbonyl)-bcnzyl]-thiazolo[3;2-^^^ 

8-Methyl-^[4-(moiphoHne-4-sulfonyl)-beiizyl]-2-(3-p^^ 
prop-l-ynyl)-thiazolo[3^-c]pyriinidine-5,7-dione; 
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243-(4-FluoTO-phenyl>pn)p-l-ynyl]-*-methyl-6-(2-<)xo^ 
benzopyran-^ylinethyl>thiaMlo[3,2-c]pyriinidine-^ 

2-[3-<3-Methoxy-phenylVprop-l-ynyl]-8-methyl-6-(2-oxo-2H-l^ 
benzopyran-e-ylmeAylVthiazoloP^-^lpyriinidine-SJ-dion^^ 
5 4-[8-Melhyl-5J-dioxo-2-<4-phenyl-but-l-ynyl>7H-thiazoto^^ 

c]pyiiini(iin-6-ylmethyl]-ben2Qic arid; 

4-[8-Methyl-5,7-dioxo-2-(6-phenyl-hex-l-ynyl)-7H-thiazolo[3,2- 

c]pyriinidin-6-ylmethyl]-ben20ic add; 

4-[8-Methyl-57-dioxo-2-(5-phenyl-pent-l-yny])-7H-thiazolo[3^^ 
10 c]pyriniidin-6-ylniethyl]-benzoic arid; 

4-[8-Methyl-5J-dioxo-2K7-phenyl-hept-l-ynyl)-7H-thiazolo[3;2- 

c]pyriniidiii-6-ylmethyI]-benzoic acid; 

(4-{2-[3-(3,4-Difluoro-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl }-phenyl)-acetic arid; 
15 6-(3-Ruoro-benzyl>8-niethyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(3,4-Difluoro-benzyl>8-methyl-2-(3-pyridin-4-yi-prop-l-ynyl)- 
thiazolo[3,2-c]pyiimidine-5,7-dione; 

6-(3-Huoro.benzyl)-2-[3-(2-methoxy-pyridin-4-yl>prop- 
20 inethyl-thiazolo[3,2-c]pyriinidine-5,7-dione; 

[3-(8-Methyl.5.7-dioxo-2-phenylethynyl-7H-thiazolo[3> 
c]pyriinidin-6-ylmethyl>pheriyl]-acetic add; 

6K4-Bromo-ben2yl)-2-[3-(4-fluoro-3-methoxy-phenyl)-pK^ 
ynyl]-8-inethyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriiridin-^-ylmethyl}-NJ^-dimethyl-beii^ 

4-{2-[3-(3-Huorc>-4-methoxy-phenyl)-prop-l-ynyl]-8-n^ 
dioxo-7H-thiazolo[3^-K:]pyriimdin-^ylmethyl}<:yclohe 
add; 

30 6-(3,4-Difluom-benzyl)-2-[3-(3,4-difluon>-phenyl> 
methyl-thiazolo[3,2-c]pyriinidine-5,7-dione; 

4-[8-MethyK5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-tiuazolot3;i- 
c]pyriniidin-6-ylinelhyI]-cyclohexanecarboxylic arid; 
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2-CWoro-4-{2-[3K3-methoxy-phenyl)-prop.l-ynyq 
dioxo-7H-thiazolo[3,2K:]pyrimidin-^ylmethyl}-benz^^ acid; 

2-[3H[4-Huoro-phenyl>piop-l-ynyl]-6K4-inethanesulfonyl- 
beiu:yI)-8-methyl-thiazolo[3,2K:]pyiiinidine-SJ-di(m^ 
5 4-{2-[3-(4-Fluon>-3-methoxy-phenyl)-prop-l-ynyl]-8-inethyl^^ 
dioxo-7H-thia2olo[3;2-<:]pyriimdin-6-ylmethyl}-be^ 

(3-{2-[3K4-Fluorc)-3-methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thia2olo[3^-c]pyriinidn-^ylinethyl}-phenyl)-acetic add; 

(4-{2-[3-(3-Methoxy-phenyl>-prop-l-ynyl]-8-methyl-5,7-dioxo- 
10 7H-thiazolo[3^K:]pyrimidin-6-ylinethyl }-phenyl)-acetic acid; 

6-(3,4-Difluoro-benzyl>8-methyl-2-(3-phenyl-prop-l-ynyl)- 
thia2olo[3^-c]pyriniidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
(thiomoipholine-4-carbonyl>benzyl]-thia2olo[3,2-c]pyriinidine-5J-dio 
15 8-Methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomoipholine-4- 
sulfonyl)-benzyl]-thiazolo[3^-c]pyrimidine--5,7-dione; 

2-[3K4-Fluoro-3-metiioxy-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)-thiazolo[3,2-^]pyrim 
and 

20 2-[3-(3-Methoxy-4-methyl-phenyI)-prop-l-ynyl]-8-inethyl-6-(2- 
oxo-2H-l-benzopyran-^ylme%l>thiazolo[3^]pyrinii 
The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, selected from: 

6-BCTzyl-S,7-dioxo-6,7-dihydro-SH-fhiazolo[3,2-c]pyrimidine-2- 
25 caiboxylic acid benzylamide; 

6-Benzyl-5,7-dioxo-6,7*dihydro-SH-thiazolo[3,2-c]pyrimidine-2- 
caiboxylic acid biphenyl-4-ylamide; 

6-Benzyl-SJ-dioxo-6J-dihydio*SH-thiazolo[3,2*c]pyrimidine-2- 
carboxylic add (pyridin-4-ylmethyl)*amide hydrochloride; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriiJiid]ne-2-caitK>xylic acid 3-fIuoro-bmzylamide; 

6-Ben2oyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
caiboxylic add benzylamide; 
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6-(3,4-I>ichloio-bcnzyl)-5J-dioxo-6J-cfihydit>-5^^ 
c]pyrimidine-2-caiboxylic acid benzylamide; 

6-(44:hlcMT>-benzyl)-5,7-dioxo-6J-dihydKH 
c]pyrimidin&-2-caiboxylic add benzylamide; 
5 6-(4.Chlaro-benzyl)-5 J-dioxo-e jHiihydio-5H-flu 

c]pyrimidine-2-caiboxylic acid 3,4-dichloro-benzylainide; 

5J-Dioxo-6-pyridin-4-ylmethyl-6J-dihydxx)-5H-thi.azoloI3^- 
cJpyriniidine-2-^arboxylic acid benzylamide hydiochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
10 clpyrimidine-2-cart)0xylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3> 
c]pyiimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caibozylic acid 3,4-dichloroben2ylamide; 
15 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
caiboxylic iacid (pyridin-4-ylmettiyl)-amide hydrochloride; 

6-Benzy]-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-caiboxylic acid 2,4-dichlaro-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
20 c]pyninidine-2-caiboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyriniidine-2-caiboxylic acid 4-fluQro-benzylamide; 

'6-Benzyl-8-fonnyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyririiidihe-2-caiboxylic acid 4-methoxy-benzylaroide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-caiboxylic acid (lH-indol-5-ylinethyl)-amide; 

6-Benzyl-8-methyl-5J-Kiioxo^jKlihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid (thiazol-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-^oxo-6,7-dihydro-5H-thia2olo[3;Z- 
30 c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl>-aniide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-methyl-5J^oxo^,7-dihydi6-5H-thiazolo[^ 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylniethyl)-ainide 

hydrochloride; 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydix>-5H-thiazolo[3^^ 

c3pyriimdine-2-carboxyUc acid (iimda2o[24-b]thia2ol-^ylmethyl)-aimde; 

6-Ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazoloI3> 
c]pyrimidine-2-caiboxylic acid (l-methyl-lH-pyrazol^ylmethyD-amide; 

6-Beii2yl-8-methyl-5,7-dioxo-6,7-dihydio-5H^azolo[3^- 
c]pyrimidine-2-carix)xylic acid (6-methyl-pyridin-2-ylmethyl>ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydix>-5H-thiazolo[3,2- 
c]pyriniidine-2-carboxylic acid (2J,3-benzothiadiazol-5-ylmethyl>ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid 3,4-difluoro-benzylaniide; 

6-Benzyl-8-niethyK5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriinidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydix)-5H-thiazolo[3,2- 
c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl>amide hydrochloride; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
clpyriinidine-2-carboxylic acid 3-fluoro-4-methoxy-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-cari>oxylic acid (pyridin-2-ylniethyl)-aniide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid 4-methyl-benzylaniide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriiiiidine-2-carboxylic acid4-trifluoroinethyl-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrixnidine-2-carboxylic acid 4-chloro-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo^,7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-cart)oxylic add 4-trifluoromethoxy-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-carboxylic add (2-methyl-thiazol-4-ylinethyI)-ainide 
hydrochloride; 
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4-[2-(4.Methoxy-benzylcaii)amoyl>8-methyl-5J-^ 
thiazoIoI3,2-c]pyriinidiii-6-ylinethyl]-benz^ acid; 

4-[2K4-Methoxy-benzylcarbamoyl)-8-inethyl-5jHiioxo-7H^ 
thiazolo[3,2-c]pyriinidin-6-ylinethyI]-benzoic acid Sodium salt; 
5 4.[2-(4-Methoxy-beii2ylcaibamoyl)-8-iiiethyl-5,7-di^ 

thiazolo[3,2-c]pyrimidin-6-ylinethyl]-benzoic acid 2-dimetiiylaniino-ethyl 

ester hydrochloride; 

4-[2-(4-Fluoio-benzylcarbainoyl)-8-inethyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrixnidin-6-ylmethyl]-benzoic add; 
10 4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3^-c]pyrimidin-6-ylmethyl]-benzoic acid Sodium salt; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-yknethyl]-benzoic acid 2-dimethylamino-ethyl 

ester, 

15 4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thia2olo[3,2-c]pyrimidin-6-ylinethyl]-beiizoic acid 2-dimethylamino-ethyl 
ester hydrochloride; 

4-{8-Metfiyl-5J-dioxo-2-[(pyridin-4-ylmethyl)-caibamoyl]-7H- 
thiazolo[3,2-c]pyrimidin-6-yhnethyI}-benzoic acid trifluoro-acetic add 

20 salt; 

4-{ 8-Methyl-5 J-dioxo-2-[(pyridin-4-yhnethyl)-cari>amoyl]-7H- 
thiazolo[3^-c]pyrimidin-6-yhnethyl}-beiizoic add 2-dimeihylamino-ethyl 
ester dihydrochloride; 

8-Methyl-6-(2-methyl-thiazol-4-yhnethyl)-5,7-dioxo-6,7-dihydn>- 
25 SH-thiazolo[3,2-c]pyriniidine-2-caiboxylic add 4-fluQro-benzylamide; 

2-Chloro-4-[2-(4-fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo- 
7H-diiazolo[3«2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

8-Methyl-5J-dioxo-6-(2H-tetrazol-5-ylmethyl)-^J-^ydro-OT^ 
thiazolo[3,2-c]pyrimid]ne*2-caxboxylic add 4-fluoro-benzylamide; 
30 8-Methyl-5,7-dioxo-6-thia2ol-2-yhnethyl-6J-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-caiboxylic add 4-flttoro-benzylamide 
hydrochloride; 
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4.[2-(4-Huon)-benzylcarbamoyl)-8-metfiyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriimdm-^yline%l]-2-methyl^^ add methyl ester. 

4-[2-(4-Huon)-benzylcarbamoyl)-8-methyl-5J-dioxo-7H- 
thiazolo[3^-<;]pyriinidin-6-ylinethyl]-2-inethoxy-ben2dc arid methyl 
ester; 

6-(4.FIuoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Bn)mo-benzyl>8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic arid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-ChIoix>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

8-Methyl-6-[4-(morpholine-4-carbonyl)-benzyl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4. 
ylmethyl^-amide hydrochloride; 

{5.[2-(4-Fluoro-benzylcarbamoyI)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ybnethyl]-isoxazol-3-yl}-caibamic arid methyl 
est^, 

8-Methyl-57-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyl]-<,7-dih^ 
SH-thiazo]o[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 

8-Methyl-6-[4-(morphoUne-4-carbonyl)-benzyl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro- 
benzylamide; 

6-(6-Huoro-quinoIiii-2-yhnethyl)-8-methyl-5,7-dioxo-6,7-dihydro- 
SH-thiazolo[3,2-c]pyrimidine-2-caiboxylic add 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-ben2yIcarbamoyl)-8-methyl-5,7-dioxo-7H- 
tWa2olo[3^-c]pyriiiiidin-6-ylmethyl]-5-methoxy-pyriinidine-4^ 

add methyl ester, 

6-But-2-ynyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia201o[3;i- 

c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 
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8-Methyl-5,7-^oxo-6-(2-oxo-2H-l-benzopyran-6-yliiwA^^ 
dihydro-SH-thia2X)lo[3;2K:]py]iiiudine-2<aito acid 4-fluQio- 
benzylamide; 

6K4-Methanesulfonyl-benzyl>8-inethyl-5J-dioxo-^ 
5H-thiazolo[3^-c]pyriiiiidine-2-caiboxylic acid (pyridin-4-yImethyl)- 
amide hydrochloride; 

6-(3-Cyano-benzyl>-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiix>xylic acid (pyridin-4-ylinethyI)-aimde 
hydrochloride; 

6-[2-(4-Chloro-benzenesulfonyI>ethyI]-8-niethyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3^-c]pyriniidine-2-carix)xylic acid (pyridin-4- 
ylmethyl)-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro"5H- 
thia2olo[3,2-c]pyriniidine-2-carboxyIic acid (pyridin-4-ylmethyI)-amide 
hydrochloride; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazo]o[3^-c]pyriiiiidine-2-carboxylic acid (pyridin-4-ylmethyl>aniide 
hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl>6J-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid 4-fluoro-beiizylaniide; 

8-Methyl-5,7-dioxo-6-(l-phenyl-ethyl)-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2H;arboxylJC acid 4-fluoro-beiizylaiiiide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6J* 
dihydro-SH-thiazolo[3»2-c]pyriinidine-2-caiboxylic acid4-fluoro- 
benzylamide; 

6-(5-Cyano-pentyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro*benzylainide; 

6-(E^But-2-enyl-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

8-Methyl-5,7-dioxo-6-(E)-pent.2-enyl-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-cariM)xylic acid 4-fluoro-benzyIainide; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriniidine-2-cari30xylic acid4-fluoro-benzyIainide; 
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e-Ca-Benzenesulfonyl-^thylH-methyl-SJ-dioxo-ej-^^^ 
thia2olo[3;2-c]pyrimidine-2-caiboxylic add 4-fluoro-benzylaimde; 

6-(l-Ethyl-piopyl)-8-methyl-5J-dioxo-67-dihydro-ffl^ 
thia2oIo[3^-c]pyriimdine-2-cart)Oxylic acid4-fluon>-benzylainide; 

8-Methyl.5J-dioxo-6-pent-2-ynyl-«J-dihydro-5H-thiazoto 
c]pyriinidine-2-carboxylic acid 4-fluoro-ben2ylaiiiide; 

6-(2-Benzenesulfonyl-ethyl>8-methyl-5J-dioxo-6J-dihydio^ 
thiazolo[3,2-c]pyriniidjne-2-catboxylic acid 4-fluoro-benzylainide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5J-dioxo-6J-dihydn)-5H- 
thiazolo[3^-<:]pyriiiiidine-2-carboxylic acid 4-fluoro.benzylainide; 

6-[2-(4-Fluon)-ben2enesulfonyl)-ethyl3-8-methyl-5jKfioxo^ 
dihydro-5H-thiazolo[3^-clpyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide; 

6-[3-(4-Fluoro-phenyl>3-oxo-propyl]-8-inethyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide; 

6-(2-Ben2oylamino-ethyl)-8--methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add 4-fluoroben2ylaimde; 

8-Methyl-5,7Hliox(>6-(2-phenoxy-^thyl)-6,7-dihydio-5H- 
thiazolo[3^-c]pyriniidine-2-cari)oxylic add 4-fluom-ben2ylainide; 

6-(3,4-I>ichloro-benzyl)-5J-dioxo-6,7-dihydn>-5H-thiazo^ 
c]pyrimidine-2-carboxylic acid 4-medioxy-benzylaxnide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazo]o[3^-c]pyrimidine-2-carboxylic add 4-fluoro-benzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-fliiazolo[3^ 
c]pyriniidine-2-carboxylic acid 3-methoxy-benzylamide; and 

6-Benzyl-8-methyl-SJ-dioxo-6J-dihydro-5H-thiazolo[3> 
c]pyrimidin&-2-carboxylic add (tetrahydio-furan-2*ylmethyl)-aiiiide; 
6-Benzyl-8-niethyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^-c]py^ 
2-carboxylic add benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydn)-5H-thiazolo[3^-^lpyriim 
2-carboxylic add 3-fluoro-benzylamide; 
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6-(3.Huon>-benzyl>8-iiie%l-5,7-<iioxo-6 J-dft 
thiazolo[3,2<]pyiimidine-2-caiboxylic acid 3-fluoio-bmzylainide; 

6-(3,4-Dichloro-benzyl>8-inethyl.5J-diox<>-6.7-dihyd^ 
thiazolo[3^-c]pyii]nidine-2-caiboxyIic add benzylamide; 
5 6-(3,4-Dichloro-benzyl)-8-inethyl-5J-dioxo-6J-dft 

thiazolo[3,2-c]pyriinidine-2-carboxyIic acid 4-methyl-ben2ylaniide; 

8-Methyl-5J-dioxo-6-pyridiii-4-ylmethyl-6J-dihydi^ 
thiazolo[3^-c]pyhxnidine-2-caiboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7KKhydio-5H-^azolo[3^-c]pyriim 
10 2-caiboxylic acid (pyridiii-4-ylmethyl)-aniide; 

6-Benzyl-8-methyl-5,7-dioxo-6jHlihydro-5H-thia2oloI3^-c]pyrijiiidi 
2-carboxylic acid4-methoxy-benzylamide; 

6-(4-Methoxy-benzyl)-8-methyl-5J-<iioxcH6jKiihydrc)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylaniide; 
1 5 8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Ben2yl-8-methy]-5J-dioxo-67-dihydro-5H-tWazolo[3^H;]pyrim 
2-caiboxylic acid 3,4-dimethoxy-benzylamide; 

6<4-Methanesulfonyl-beiizyl)-8-methyl-5J-dioxo-6,7KKhydiD^ 
20 thiazolo[3;2-c]pyriiiudine-2-carboxylic acid 3,4-dimethoxy-ben2ylainide; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydn).5H- 
thiazolo[3.2-c]pyriinidine-2-caiboxylic acid 3,4-dimethoxy-benzylaniide; 

6-(4-IMmethylsulfamoyl-benzyl)-8-methyl-5J-dioxo^J-dihydro- 
thiazolo[3^-c]pyri]nidine-2*caiboxylic acid 3,4-diinedioxy-benzylainide; 
25 8-Methyl-5jKBoxo-6-pyridin-3-ylinetfiyl-6,7-dihydio-5H- 

thiazolo[3^-c]pyriimdine-2-caiboxylic acid 3,4-diinethoxy-benzylamide; 

8-Methyl-5J-dioxo-6.pyridin-2-ylmethyWjHiihydro-5^^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 3,4-dimethoxy-benzylainide; 

6-Benzyl-8-metbyl-SJ-dioxo-6,7-dihydiio-SH-tbiazolo[3^<]pyi^ 
30 2-carboxylic acid S-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiiniidine-2-cart)oxylic acid 3-inethoxy-beiizylaniide; 
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6-(3-Methoxy-benzyl)-8-methyl-5J-dioxo-6J-dihydiX)-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (ben20ll,3]dioxol-5-ylinethyl)- 
amide; 

6-Bcnzo[13]dioxol-5-ylmethyl-8-methyl-5J-daoxo-6J-dih 
5 thiazolo[3^-c]pyriniidine-2-carboxyIic acid (benzo[i;33dioxol-5-ylmetbyl)- 
amide; 

6-Beiizyl-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3,2<]pyr^ 
2-carboxylic acid 4-methylsulfanyI-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-tliiazolo[3^-c]pyiiim 

10 2-carboxylic acid 3,4-dichlorobenzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydiio-5H-tliiazolo[3;2-c]pyrinii^^^ 

2-carboxylic acid 4-methoxybenzyiamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriinidine- 

2-carboxylic acid benzylamide; 
15 6-(4-Pyridylmethy)-5J-dioxo-67-dihydro-5H-thiazolo[3^-c]pyriim 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlon)benzyl>5jKiioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimi*^^ 
2-carboxylic acid 3,4-dichlorobeiizylainide; 

6-(4-ChlorobenzyI)-5J-dioxo-6J-dihydro-5H-thiazolo[3^H:]pyiiim 
20 2-carboxyIic acid benzylamide; 

6-(3,4.DichlorobenzyI)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3Jl-c]pyriinidine- 
2-carboxylic acid benzylamide; 
25 6-Ben2yl-8-inethyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-K;]pyrimi 
2-caiboxylic acid 3-fluon>-benzylaixiide; 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-caiboxylic add (pyridin-4-ylmethyl)-ainide hydrochloride; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;i-c]pyriimdine- 
30 2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-formyl-5,7-dioxG-6,7-dihydn>-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxyIic acid 4-fluoro-benzylamide; and 
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6-Benzyl-8-hydroxymethyl-5,7-dioxo-6J-<Bhydr^ 
thiazolo[3^<lpyiinudine-2-caiboxyIic acid4-fluoro-benzylainide; or 
The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, selected from: 
5 4-[2-(4-Methoxy-benzylcaAamoyl)-8-metiiyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

4.[2-(3-Fluon)-benzylcarf)amoyl)-8-methyl-5.7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyI]-benzoic add methyl ester, 

4-[2-(4-FluQro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
10 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

6-Benzyl-5jHlioxo-6,7-dihydio-5H-thiazolo[3,2-<:]pyrin^ 

carboxylic acid benzyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 

c]pyriinidine-2-carboxylic acid benzyl ester; 
15 6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid methyl ester; 
6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydix>-5H- 
20 thiazolo[3,2-c]pyrimidine-2-cart)Oxylic acid pyridin-4-ylmethyl ester, 

6.Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyiimidine- 
2-carboxylic acid pyridin-4-ylmethyl ester, 

8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 
thiazolo[3,2-clpyiimidine-2-carboxyIic acid 4-methoxy-benzyl ester, and 
25 6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid benzyl ester. 

U. The compound according to Claim 1, or a phaimaceutically accq>table salt 
thereof, selected from: 

6-Benzoyl-thiazolo[3,2-c]pynmidine*S,7-dione; 
30 6-(4-Chlon)benzyl>-thiazolo[3,2-c]pyrimidine-S,7-dione; 

6-Pyridin-4-ylmethyl-thiazolo]3,2-c]pyrimidine-5,7-dione; 
8-Methyl-thiazolo[3,2-c]pyrimidine-S,7*dione; 
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8-Methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;i-<:]py^ 

carboxylic acid; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriinidine-2-caiboxylic add; 

4K8-Methyl-5jHiioxo-7H-thiazolo[3;2-K;]pyriimdin^^ 

benzoic acid tert-butyl ester, and 

8-Methyl-644-(MorphoHne-4-sulfonyl)benzyl]-thiazolo[3^- 

c]pyrimidine-5,7-dione. 

The compound according to Claim 1, or a phannaceutically acceptable salt 
thereof, selected ftom: 

6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4* 
ylmethyl)-amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-amino-pyridin-4- 
ylmethyl>-aniide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazoIo[3,2-c]pyriniidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmetfayl)-amide; 

6-(3-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (2-aniino-pyridin-4- 
ylmethyl)-amide; 

6-(3,4-Mchloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
tiuazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-aniino-pyridin-4- 
ylmethyl>amide; 

6-(4-Biomo-3-fluoio-benzyl)-8-niethyl-5,7Htioxo-6,7-dihydi^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-an]ino-pyridin-4- 
ylmethyl)-amide; 
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6.(3-Chloro-benzyI).8-methyl-5,7-dioxo-6,7-dihydr^ 

thiazolo[3^-c]pyriinidine-2-caiboxyKc arid (2-aimno-pyridin-4- 

ylinethyl)-amide; 

6-(3-Huoro-benzyl)-8-methyl-5J-dioxo^,7-dihydro-5H- 

5 thiazolo[3^-c]pyriimdine-2-caiboxylic arid (2-aimno-pyridin-4- 

ylmethylVamide; 

6-(3,4-IMbromo-bcnzyl}-8-methyl-5jKiioxo-67-dihydiD-5H- 

thiazolo[3^-c]pyriinidine-2-carboxyIic arid (2-aniino-pyridin-4- 

ylmethyl)-aniide; 

10 6-(4-Bn>mo-3.chlon>-benzyl)-8-methyl-5jKiioxo-6J-dihydr^ 

thia2olo[3^-c]pyriimdine-2-carboxylic arid (2-aniino-pyridin-4- 

ylmethyl)-ainide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriniidine-2-caiboxylic arid (2-aniino-pyridin-4- 

15 ylmethyl)-amide; 

6-(3-Bromo-4-cWoio-benzyl>8-methyl-5J-dioxo-6J-dihydro-5^^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-anuno-pyridin-4- 

ylinethyl)-ainide; 

6-(3-CWoix>-4-fluoro-benzyl)-8-methyl.5J-diox<>-6,7-dih 

20 thiazolo[3,2-c]pyrimidine-2-catboxylic acid (2-aimno-pyridin-4- 

ylmethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-inethyl-5J-dioxo-6jKfihydro-5^^ 

thiazolo[3^-c]pyiiinidine-2-caiboxylic arid (2-aimno-pyridin-4- 

ylinediyl)-aimde; 

25 6-(4-BiDino-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic arid (2-ethoxy-pyridiii-4- 
yhnethyl)-amide; 

6-(4-Chloio-benzyl)-8-methyl-5J-dioxo-6J-<dhydro-5H- 
thiazolo[3;2-c]pyriniidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

30 ylmethyl)-aniide; 

6-(4-Fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic arid (2-ethoxy-pyridin-4- 
ylmethyl>aniide; 
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6-(3,BiOTio-4-flu(m)-benzyI)-8-mefliyl-5,7-dioxcH6J-dihydix>-^^ 
thia2olo[3^-c]pyriini(fine-2-carboxylic acid (2-ethoxy-pyridin-4- 

yliiiethyl)-ainide; 

6-{3-Bromo-benzyl)-8-methyl-5,7-<fioxo-6 J-^lihydi^ 
5 thiazolo[3,2-c]pyriimdine-2-K:arboxylic acid (2-ethoxy-pyridin-4- 

ylinethyl)-aroide; 

6-(3,47Dichloio-berayl)-8-methyl-5J-dioxo-6J-dihydio^ 
thiazoloI3,2-<:lpyriimdine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-ami(te; 

10 6K4-Bn)mo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-aimde; 

6-(3-Chloro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
15 ylmethyl)-aniide; 

6-(3-Huoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyiidin-4- 

ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thia2olo[3.2-c]pyriniidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylinethyl)*aimde; 

6-(4-Bromo-3-^hloro-benzyl)-8-methyl-5J-dioxo-6jHiihydro-5H^ 
thia2olo[3;2-c]pyriniidine-2-cart)oxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 

25 6-(3,4-DifluorD-benzyI>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Biomo-4^;hloio-benzyl)-8-methyl-5J-dioxo-6J-^yd^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-elhoxy-pyridiii-4- 
30 ylinethyl)-amide; 

6K3-Chloro-4-fluon>-beii2yl)-8-inelhyl-5,7-dioxo-6^ 
thiazolo[3^-c]pyriinidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 
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6-(4<Moro-3-flu(m>-bKi2yl)-8.inethyl-5,7-dioxo-^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-amide; 

6K4-Biomo-ben2yl>8-methyl-5J-dioxo-6,7-dihydro-5H- 
5 thia2olo[3,2-c]pyriinidine-2-caiboxylic acid (6-hydioxy-pyridin-3- 

ylinethyl)-aixiide; 

6-(4<:hloro-benzyl>8-methyl-5,7-dioxo-6J-dihydn>5H- 
thiazolo[3^«c]pyriiiiidine-2-<:aiboxylic acid (6-hydioxy-pyridin-3- 
yhnethyl)-aiiiide; 

10 6-(4-Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyriinidine-2-carboxylic add (6-hydroxy-pyridinr3- 
ylinethyl)-ainide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
15 yhnethyl)-amide; 

6-(3-Bronio-benzyl)«8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrinudine-2-cari)oxylic acid (6-hydroxy-pyridin-3- 
ylmethyl>ainide; 

6K3,4-Dichlorc)-ben2yI)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyriimdine-2-caiboxylic acid (6-hydn)xy-"pyridin-3- 

ylmethyl)-amide; 

6-(4-Bromo-3-fluon)-benzyl)-8-methyI-5jHlioxo-6J-dihydiX)- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-hydn)xy-pyriclin*3- 
ylinethy]>aniide; 

25 6K3<;hloro-benzyl>8-methyl-5J-dioxo-6,7Kiihydn>.5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic add (6-hydioxy-pyridin-3- 
ylniethyl)-aiiude; 

6-(3-Fluon)-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriimdine-2-cart)oxylic add (6-hydn)xy-pyridin-3- 
30 ylmethylVamide; 

6-(3,4-Dibiioroo-benzyl)*8-methy]-5jKUoxo-6J-dihydiio-SH- 
thiazolo[3^-c]pyriii]idine-2-cai1>oxylic add (6-bydn>xy-pyridin-3- 
ylinethyl>ainide; 
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6K4-Biomo-3-chlcm>-benzyl).8-methyl-5J-dioxo-6J-<mi 

thia2olo[3;2-c]pyriniidine-2-caiboxyKc add (6-hydn)xy-pyridinr3- 

ylinethyl)-aniide; 

6-(3,4-Difluon)-benzyl)-8-inethyl-5J-dioxo-6J-dihyd^ 

thiazolo[3,2-c]pyriniidine-2-cart)oxyKc arid (6-hydroxy-pyridin-3- 

ylmethyl>aniide; 

6-(3-Bromc)-4.chlon>-benzyl)-8-methyl-5J-dioxc)-6J-<lihy^ 
thiazolo[3^-c]pyriniidine-2-carboxylic add (6-hydroxy-pyridin-3- 

ylinethyl)-amide; 

6-(3-ChlorD-4-fluor(>-benzyl)-8-methyl-5J-dioxo-6,^ 
thiazoloI3,2-c]pyriiiiidine-2-caiboxylic acid (6-hydroxy-pyridiii-3- 

ylmethyl)-ainide; 

6<4-Chloro-3-fluoro-benzyI)-8-methyl-5J-diox(>6J-<lihydi^ 

thiazolo[3,2-c]pyriimdine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4.Bioino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (2-inethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(4-ChloiD-ben2yl)-8-methyl-5,7-dioxo-6J-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-cart)oxylic add (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Huoro-benzyI>8-methyl-5,7KHoxo-6J-dihydro-OT^ 
thiazolo[3,2-c]pyrimidine-2-cart)Oxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-aniide; 

6-(3-Bn)mo-4-fluQiT>-benzyl)-8-methyl-5J-dioxo-6jH^^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-niethoxy-pyridin-4- 
ylniethyl)-aiiiide; 

6-(3-BromcHben2yl>8-methyl-5,7-dioxo-6J-dihydro-5H- 
lhiazolo[3;2-c]pyriinidine-2-caiboxylic add (2-methoxy-pyridiii-4- 
ylniethyl)-amide; 

6-(3,4-Dichlon)-benzyl)-8-methyl-5,7-dioxo-6J-dihydiD-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic add (2-methoxy-pyridin-4- 
ylmethyO-amide; 
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6K4-Bn)mo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-^ 

thiazolo[3^-c]pyriimdine-2-caii)oxylic add (2-iiiethoxy-pyridin-4. 

yljnethyl)-aiiude; 

6-(3-ChloiD-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-5H- 

thiazolo[3,2-c]pyriinidine-2-caAoxylic acid (2-methoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(3-FluQro-benzyl)-8-methyl-57-dioxo-6,7Kiihydro-5H- 
thiazoloi3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 

yliiiethyl)-amide; 

6-(3,4-I)ibn)mo-ben2yl)-8-methyl-5J-dioxo-6J-dihydio-5H. 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 

ylniethyl)-anude; 

6-(4-Bromo-3-chlon>-ben2yI)-8-methyl-5J-(fioxo-6J-dihydrc> 

thia2olo[3^-c]pyrinudine-2-caiboxylic acid (2-nxethoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3.4-Difluoro-benzyl>8-methyl-5J-dioxo-6J-dihydiD-5H- 
thia2olo[3^-c]pyriinidine-2-caiboxylic acid (2-methoxy-pyridin-4- 

ylmethyl)-anude; 

6K3-Bromch4-chloro-ben2yl)-8-methyl-5J-diox(>-6J-dihy 
thiazolo[3^-c]pyrimidine-2-carboxylic add (2-methoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3-Chlon)-4-fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-4ih 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-methoxy-pyridin-4- 

ylinethyl)-amide; 

6-(4-ChloiD-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydr^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (2-inethoxy-pyridin-4- 
ylinethyl)*amide; 

6-(4-Bromo-benzyI>8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic add (2-methyl-pyridin-4- 
ylinethyl>-amide; 

6-(4-Chlon>-benzyl>8-methy]-5J-diox(>-6,7-dihydn>-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (2-inethyl-pyridin-4- 
ylinethyl>amide; 
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6K4-Hu<m>-beiizyl)^methyl-5J-dioxo-6J-^ydro^ 
thiazolo[3^-clpyriinidme-2-carboxylic arid (2-methyl-pyriciin-4- 

ylmethyl)-ainide; 

6-(3.Bromo-4-fluoio-beiizyl)-8-iiiethyl-5J-^o 
thiazolo[3;2-clpyriinidine-2-caiboxylic arid (2-methyl-pyridin-4- 

ylmethyl>ainide; 

6K3-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H-^ 
thia2olo[3;2-c]pyrimidine-2-cart)Oxylic acid (2-methyl-pyridin-4- 
ylmethyl)-amide; 

6K3,4-Dichloio-benzyl>8-methyl-5J-dioxo-6J-dihydn> 

thiazolo[3^-c3pyriiiiidine-2-caiboxylic add (2-methyl-pyridin-4- 

ylmethyl>anude; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 

thiazolo[3,2K:]pyriinidine-2-caiboxylic arid (2-inethyl-pyridin-4- 

ylmethyl)-ainide; 

6-(3-Chl(m>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

tiuazolo[3^-c]pyriinidine-2-caiboxylic arid (2-methyl-pyridin-4- 

ylmethyl>ainide; 

6K3-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn)^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl>aimde; 

6K3.4-Dibromo-benzyl)-8-raethyl-57-dioxo-6J-dihydi^ 
thiazolo[3^-clpyriinidine-2-caiboxylic acid (2-metfiyl-pyridin-4- 
ylinethyl)-axnide; 

6-(4-Biomo-3-chloro-ben2yl)-8-inettiyl-5J-dioxo-6J-dihydn^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic arid (2-methyl-pyridin-4- 
ylinethy])-aniide; 

' 6-(3,4-Difluon)-benzyl)-8-methyl-5J-dioxo-6,7-<iihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic arid (2-methyl-pyridiii-4- 
yimethyO-amide; 

6-(3-Brom()-4-chlcm>-benzyl)-8-inethyl-5,7-dioxo-6J-dihy 
thiazolo[3^-c]pyrimidine-2-caiboxylic arid (2-methyl-pyridin-4- 
ylniethyl)-amide; 
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6.(3-Chloro-4-fluoK>4)eiizyl).8-methyl-5.^^ 
thiazolo[3^'<:]pyriniidine-2-caiboxylic acid (2-methyl-pyridin-4. 

ylmethyl)-aiiude; 

6-(4.ChloiD-3-fluoro-benzyl)-8-iiiethyl-5J-dioxo-6J 

5 thiazolo[3^.c]pyriniidine-2<aiboxylic acid (2-methyl-pyridin-4- 

ylmethyl)-ainide; 

6-(4-Bromo-benzyl>8-inethyl-5,7-dioxo.6 J-dihydro-5H. 
thiazolo[3^-c]pyriimdine-2-carboxylic acid (2-methylamino-pyridin-4- 
ylmethyl)-ainide; 

10 6-(4<3ilon)-beiizyl)-8>methyl-5J-dioxo-6,7-dihydrc>-5H- 

thiazolot3,2-c]pyiiniidine-2-caiboxylic acid (2-methylaniino-pyridin.4- 

ylmethyl)-an]ide; 

6K4-Fluoro-benzyl>8-methyl-5,7-dioxo.6,7-dihydro-5H. 
thiazolo[3,2-c]pyrimidine-2.caiboxylic acid (2-methylaniino-pyridin-4. 

IS ylmethyl)*amide; 

6-(3-Bromo-4-fluoro-benzyl>8.methyl.5J-Kiioxo-6J.dihydro-5H- 
thiazolo[3^-c]pyriimdine-2-caiboxylic acid (2-methylaimno.pyridin-4- 

ylmethyl)-amide; 

6-(3.Bromo-benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
20 thiazolo[3^K:]pyriinidine-2.caiboxylic acid (2-methylainino-pyridin-4- 

ylmethyl)-aimde; 

6-(3,4-Dichloio-ben2yl)-8-methyl-5,7.dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)oxylic acid (2.inethylaiiiino-pyridiii-4- 
ylmethyl)-amide; 

25 6K4-Bromo-3-fluaro-ben2yl>8-methyl-5J-di0XO-6J-dihydro^ 
thiazolo[3;2-c]pyTiimdine-2-carboxylic acid (2-methylamino-pyridin-4- 
ylinethyl)-aimde; 

6.(3-Chloix>.ben2yl)-8-methyl-5J-dioxo-6,7-<iihydn).5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-methylainin(>-pyridiii-4- 
30 ylmethyl>amide; 

6-(3-Fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydix)-5H- 
thiazolo[3,2-c]pyriniidine-2.caiboxylic acid (2-inethylainino.pyridiii-4- 
ylmethyl>ainide; 
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6-(3i4-Dibiomo-benzyl)-8-me%1.5J-diox(>-6J-dm^ 

thiazolo[3,2<]pyriinidine-2-caiboxylic acid (2-inethylainiiio-pyiidin-4- 

ylinethyl)-amide; 

6K4-Bromo-3-chloro-benzyl)-8-iiiethyl-5J-^oxo-6,7-fihy 

thiazolo[3^<]pyrimidine-2-caii)oxylic add (2-inetiiylamino-pyridin-4- 

ylinethyl)-ainide; 

6-(3,4-Diflu(nt>^benzyl>8-methyl-5 J-dioxo-6jHiihyd^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (2-methylainino-pyridin-4- 

ylmethyl)-aniide; 

6-(3-Chloro^fluoio-benzyl)-8-methyl-5J-dioxo-6J-dihydro^ 

thia2olo[3;2-c]pyriinidine-2-caiboxylic add (2-methylaiiiino-pyridin-4- 

ylmethyl)-amide; 

6-(4^Ghloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro^ 

thiazolo[3,2-c]pyriinidine-2-caiboxylic add (2-methylamino-pyridin-4- 

ylmethyl)-ainide; 

6-(4«Chloro-3-biomo-benzyl)-8-methyl-5J-dioxo-6J-dihydro^ 
thiazolo[3^-c]pyriinidine-2-carboxylic add (2-methylaiiiino-pyridin-4- 

ylinethyl>aimde; 

6-(4-Bromc)-benzyl)-8-inethyl-5J-dioxo-6,7-dihydro-5H- 

thiazoIo[3,2-c]pyriniidine-2-carboxylic add (pyridin-3-ylmethyl)-ainide; 

6-(4-ail(Mt)-benzyl)-8-niethyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (pyridin-3-ylinethyl>amide; 

6-(4-Huoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
tiuazolo[3,2^]pyriinidine-2-caiboxylic add (pyridin-3.ylinethyl)-aimde; 

6-(3-BiDm(>-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dih 
thiazolo[3^-c]pyiixnidine-2-carboxylic add (pyridin-3-ylmethyl)-aniide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-<iioxo-^.7-dihydto-5H- 
thiazolo[3,2-c]pyriniidine-2-ca]1x)xylic add (pyridin-3-ylinethyl)-aimde; 

6-(3,4-Dichloio-benzyl>8-methyl-5J-dioxo-6J-dihydrc>-5^^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (pyridin-3-ylinethyl>aniide; 

6.(4.Biomo-3-flucHO-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn^ 
thiazolo[3^-c]pyriniidine-2-cart)oxylic acid (pyridin-3-ylinethyl>-ainide; 
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6-(3-ailoio-ben2yl)-8-inethyl-5,7-dioxo-6J-<lihydr^ 
thiazolo[3^-c]pyiimidiiie-2-caiboxylic acid (pyridin-3-ylmethyl)-aimde; 

6-(3-Hucm>-ben2yl>8-methyl-5J-dioxo-6J-dihydn)-^^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aniide; 
5 6-(3,4-Dibromo-ben2yl)-8-methyl-5J-<Uoxo-6J-dihydrcH 

thiazolo[3,2-c]pyriinidine-2»cart)oxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Bromc>-3-chloro-benzyl)-8-methyl-57-dioxo-67-dihyd^^ 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-diox(>-6,7-<UhydK^ 
10 thia2olo[3^<]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazoloI3,2-c]pyriiiiidine-2-caiboxylic acid (pyridiii-3-ylinethyl>ainide; 

6-(3-Chloro^fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H^ 
thiazolo[3^"Clpyrimidine-2-carboxylic acid (pyiidin-3-ylinethyl)-ainide; 
15 6K4-Chloio-3-fluoro-benzyl>8-methyl-5J-dioxo-6,7-dihydio-^^ 
thiazolo[3,2K:]pyrimidine-2-caiboxylic acid (pyridiii-3-ylmethyl)-amide; 

6K4-Bromc)-benzyI)-8-methyI-5,7-fioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-amino-pyridin-3- 
ylmethyl)-ainide; 

20 6-(4^1c)n>-benzy])-8-methyl-5J-dioxo-6J-dihydn>^^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-aniino-pyridin-3- 

y]xnethyl)-a]nide; 

6-(4-Fluoro-benzyl)-8-methyl-5.7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyiimidine-2-caiboxylic arid (6-aniiiio-pyridin-3- 

25 ylinethyl>-anude; 

6-(3-Bromo-4-fluoro-ben2yl)-8-inethyl-5J-dioxo-6J-^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic arid (6-ainino-pyridin-3- 
ylinethyl>ainide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-aniino-pyridiii-3- 

ylmethyl)-ainide; 
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6-(3,4-Dichloio-ben2yl>8-inethyl-5J-dioxo-6,7-dihyc^ 

thia2olo[3^-c]pyriimdine-2-carboxyKc add (6-aimno-pyridin-3- 

ylinethyl)-ainide; 

6-(4-Bromo-3-fluoio-benzyl)-8-inethyl-5,7-dioxo-6J-<a 

5 thiazolo[3^-clpyriinidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylinethy])-ainide; 

6<3-Chlon>-benzyl>8-inethyl-5,7-dioxo-6,7-dihydrc>-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ainino-pyridiii-3- 
ylmethyl)-amide; 

10 6-(3-Huoro-benzyl)-8-methyl-5,7-dioxo-6.7-dihydro-5H- 

thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-aniino-pyridin-3- 

ylmethyl^amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 

thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (6-amino-pyridin-3- 

15 ylmethyl)-ainide; 

6-(4-Bn)mo-3-chloro-ben2yl)-8-methyl-5,7-dioxo-6jKlihydn)-5H- 
thiazolo[3^-c]pyrimidine*2-carboxylic acid (6-aininO"pyridiii-3- 

ylmethyl)-aimde; 

6K3,4-Difluon)-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5fr 
20 thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-aimno-pyridin-3- 

ylmethyl)-amide; 

6-(3-Bromo-4-chlon>ben2yl>8-methyI-5J-dioxo-6jKiihydro^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-aimno-pyridiii-3- 
ylniethyl>anude; 

25 6-(3-Chlaro-4-fluon>-ben2yl)-8-methyl-5jHiioxo-6J^ 
(hiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3- 
ylmethyl)-ainide; 

6-(4-(:hloro-3-fluon)-bcnzyI)-8-meAyl-5J-diox^^ 
(hiazolo[3,2-c]pyriinidine-2-cart)oxylic acid (6-aimno-pyridin-3- 
30 ylmethylVamide; 

6-(4-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3«2*c]pyrimidine-2-carboxylic acid (6-etiioxy-pyridin-3- 
ylmethyl>ainide; 
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6-(4-CMorcKbeiizyl)-8-iiiethyl-5J-dioxo^^ 
thiazolo[3^H:]pyri]i]idine-2-caiboxylic add (6-eflioxy-pyridin-3- 
ylxnethyl)-axiiide; 

6K4-Huoro-benzyI)-8-methyl-5J-dioxo-6,7-dihydio-5^^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-eaioxy-pyridin-3- 
ylinethyl>ainide; 

6-(3-Biomo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-elhoxy-pyridin-3- 
ylinefhyl)-aimde; 

6-(3-Bit)ino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3»2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(3,4-DichlQro-benzyI)-8-methyl-5,7-dioxo-^J-dihydto-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-amide; 

6-(4-Bromo-3-fluon>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-aimde; 

6-(3-Chloro-beiizyl>8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thia2olo[3;2-c]pyriimdine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)*ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethylVamide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5jKiioxo-6jKiihydro-5H- 
thiazolo[3^-c]pyiiinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Bromo-3-chlQn>-benzyl>8-methyl-SJ-dioxo-6J<^hydio-^^ 
thiazolo[3,2-c]pyiiin2dine-2-caiix>xylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-aimde; 

6-(3,4-DiflucwD-bOTzyl>8-methyl-5jHfioxo-6,7'<fihycir^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridiii-3-* 
ylmetbyl)-ainide; 
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6-(3-Bromo^hloro-benzyI)-8-methyl-5J-dio^^ 
thiazoloP^-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ytanethyl)-ainide; 

6.(3<Maro-4-fluorc>-benzyl)-8-inethyl-5J-dioxo^ 
thiazolo[3^<]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl^amide; 

6-(4-Chloro-3-fluora-benzyl)-8-methyl-5J-dioxo-6J-^^^ 
thia2olo[3,2-c]pyrimidine-2-<;ari)oxylic acid (6-ethoxy-pyridin-3- 

ylinefhyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6J-<lihydn)-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridiii-3- 

ylmethyl>amide; 

6-(4-Chlor(>benzyl>8-methyl-5J-diox()-6,7-dihydro-5H- 
thiazolo[3^-c]pyriimdine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylinethyl)-aniide; 

6-(3-Broino-benzyI)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid (6-methQxy-pyridin-3- 
yliDethyl)-ainide; 

6-(3,4-Dichlon>-ben2yl)-8-inethyl-5,7-dioxo-6,^^^ 
thiazolo[3,2-c]pyiimidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylinethyl)-aii]ide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dih^ 
thiazolo[3,2-c]pyriinidine-2-caii>oxylic add (6-methoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Chloro-benzyl)-8-inethyl-5J-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-inethoxy*pyridin-3- 
yl]nethyl>ainide; 
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6K3-Huoro-benzyl>8-melhyl-5,7.dioxo-6J-dihyd^ 

thia2olo[3^-c]pyriimdine-2-carboxylic acid (6-methoxy-pyridin-3. 

ylinetfayl)-aimde; 

6-(3,4-Dihromo-benzyl>8-inethyl-5J^oxo-6J-dihydr^ 

thiazolo[3,2-c]pyriinidine-2-<;aiboxyKc add (6-methoxy-pyridiii-3- 

ylniethyl)-ainide; 

6-(4.Bromo-3-chloro-beiizyl)-8-methyl-5J-^oxo-^J-^ 
thiazolo[3,2-c]pyriinidine-2-caitK)xylic acid (6-inethoxy-pyridin-3- 

ylinethyl)-aixiide; 

6-(3,4-Difluon>-benzyl)-8-methyl-5J-dioxo-6,7-dihydxD-5H- 
thiazolo[3,2-c]pyriinidine-2-cari)oxylic acid (6-methoxy-pyridin-3- 

ylmethyO-amide; 

6-(3-Bromc)-4-chloro-benzyl)-8-methyl-5J-dioxo-6J'^hydro-5^^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-Ch]on)-4-fluoro-benzyl)-8-methyl-57-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-inethoxy-pyridin-3- 
ylmethyl)-anude; 

6-(4.CMoro-3-flucm>-benzyl)-8-methyl-5J-^^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-niethoxy-pyridin-3- 
ylmethyl)-aimde; 

6-(4-Bromo-benzyl)-8-methyl-5J.dioxo-6J-^hydro-5H- 
thiazolo[3;2<]pyrimidine-2-caiboxylic acid (6.raethyl-pyridin-3- 
yhnethyl)-ainide; 

6K4-ChlorD-ben2yl)-8-methyl-5J-dioxo^J.dihydro-5H- 
thia2oIo[3,2.c]pyriinidine-2-carboxylic acid (6-methyl-pyridin.3- 
ylmethyl)-amide; 

6K4-Fluaro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic arid (6-methyl-pyridin-3- 
ylinethyl>aniide; 

6K3-Bromc>-4-fluoix>-benzyl)-8-methyl-5J-dioxo-6,7-^ 
thiazolo[3^-c]pyrinudine-2-caiboxylic add (6-inethyl-pyridin-3- 
ylmethyl>amide; 
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6-(3-Bix)mo-ben2yl)-8-methyl-5J-dioxo-67-dihydro-ffl^ 

thia2olo[3^-<;]pyriinidine-2-carboxylic add (6-methyl-pyridin-3- 

ylniethyl>ainide; 

6-(3,4-Dichlon>beiizyl>8-methyl-5,7-<iioxo-67-cHiy(fr^ 

thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (6-methyl-pyridin-3- 

ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydKH 

thia2olo[3,2-c]pyriniidiiie-2-caiboxylic acid (6-methyl-pyridin-3- 
ylmethyl>amide; 

6-(3-Chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidiiie-2-caiboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6-(3-Ruoro-benzyI)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazo]o[3,2-c]pyriniidiiie-2-carboxy]ic acid (6-methyl-pyridin-3- 
ylmethyl)-ainide; 

6"(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriimdine-2-cait)oxylic acid (6-methyl-pyridin-3- 

ylmethyl)-aiiiide; 

6-(4-Bn)mo-3-chloio-benzyl)-8-methyl-5,7-dioxo-6J-dihyd^ 
thiazolo[3^-c]pyriiiudine-2-cart)oxylic acid (6-methyl-pyridin-3- 
ylinethyl>amide; 

6-(3,4-Difluoro-ben2yI)-8-methyl-5J-<iioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethylVamide; 

6-(3-Bromo-4-chloro-benzyI)-8-methyl-5J-dioxo-6J-dihydi^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-methyl-pyridin-3- 
ylinethyl)-aiiude; 

6-(3-Chlaro-4-fluon)-benzyl>8-methyl-5,7-dioxo-6^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-amide; 

6-(4-Chloro-3-fluon>-ben2yl)-8-metliyl-5jKiioxo-6J-dihydix^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-methyl-pyridin-3- 
ylmethyl)-amide; 
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6-(4-Cyano-benzylH-methyl-5,7-dioxo-6jKfihych^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-meflioxy-pyridin-4- 

ylmethylVamide; and 

6-(4-IsopiDpylsulfamoyl-ben2yl>8-methyl-5J-dioxo^^ 
5 5H-thiazolo[3^-c]pyrimidine-2-carboxyUc add (2-inethoxy-pyridin-4- 

ylmethyl>-aimde; or 

The compound accoiding to Claim 1. or a phaimaceutically acceptable salt 

thereof, selected from: 

8-Methyl-5J-dioxo-6-(3-oxo-3-phenyl-propyI>6,7-dihydro-5H- 

10 thiazolo[3,2-c]pyriniidine-2-carboxylic acid 4-fluoro-ben2ylaniide; 

8-Methyl-6-(l-phenylethyl) 5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxyhc acid 4-fluorobenzyIaniide; 

8-Methyl-5J-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6J- 
dihydr^5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4- 

15 fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoroben2ylaniide; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxyIic acid 4-fluorobenzylamide; 
20 8-Methyl-5,7-dioxo-6-(E)-pent-2.enyl-6.7-dihydro-5H- 

thiazolo[3^-c]pyiimidine-2-caiboxylic acid 4-fluaroben2ylaniide; 

6-sec-Butyl-8-Methyl-5J-dioxo-6J-^ydio-5H-thia2olo[3^- 
c]pyrimidine-2-caiboxylic acid 4-fluoiobenzylamide; 

8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydio-5H- 
25 thia2olo[3^-c]pyrimidine-2-caiboxylic acid 4-fluQroben2ylamide; 

6-(l-Ethyl-pn)pyI)-8-Methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid 4-flu(mbenzylamide; 

8.Methyl-5,7^oxo-6-pent.2-ynyl-6J-dihydro-5H-thiazoloP^^ 
c]pyiimidine-2-caiboxylic acid 4-fluoiobenzylamide; 
30 6.(2-Benzensulfonyl-ethyl>8-Methyl-5J-^oxo-6J-^ 

thia2olo[3^-c]pyrimidine-2-caiboxylic add 4-fluorobenzylamide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo^.7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic add 4-fluorobenzylamide; 
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6-[2-(4-HuoiXHbenzensulfonyl)-cthyI]-8-ftfcthyl^^ 
dihydro-5H-4hiazolo[3^-c]pyri]i]idine-2-caiboxylic acid4- 
fluorobenzylamide; 

6-[3-(4-Huoro-phenyl)-3-oxo-propyIl-8-^fcthyl-5J-dioxo-6,7- 
5 dihydro-5H-thiarolo[3^<]pyriniidine-2-^:ai^ arid 4- 

fluoTobenzylamide; 

8-Methy]-5.7-dioxo-6-{2-[(l -phenyl-methanoyl>ainino]-ethyI }- 
6 J-dihydio-5H-thiazoIo[3^-c]pyriinidine-2-caiboxylic add 4- 
fluorobenzylamide; 

10 8-Methyl-5,7-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-caiboxylic acid 4-fluorobenzylaimde; and 

{5-[2-(4-Fluon)-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriniidine-6-ylinethyl]-isoxazol-3-yl] }-caii)ainic arid 
methyl. 

15 13. Use of a compound of Formula I, or a phamiaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

14. Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
pharmaceutically acceptable salt thereof, in the manufacture of a 

20 medicament for the treatment of a disease mediated by an MMP-13 

enzyme. 

15. Use of a compound of Formula I, or a pharmaceutically acceptable salt 
diereof, in the manufacture of a medicament for the treatment of cancer; or 
Use of a compound of Formula I, or a pharmaceutically acceptable salt 

25 thereof, in the manufacture of a medicament for the treatment of 

rheumatoid arthritis; or 

Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 
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Use of a compound of Formula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Fonnula I, or apharmaoeuticaDy acceptable salt 
5 thereof, in the manufacture of a medicament for the treatment of 

inflammation. 
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